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PREFACE 

The  advent  of  the  conditioned  reflex  into  the  field  of  psych- 
ology has  suggested  a  study  and  analysis  of  this  interesting  phe- 
nomenon. This  monograph  is  intended  to  present  the  results  and 
conclusions  of  such  an  experimental  investigation.  The  work 
was  performed  in  the  psychological  laboratory  of  the  Catholic 
University  of  America  during  the  years  1916-17  and  1917-18. 

The  sources  used  are  indicated  in  the  section  on  bibliography 
and  in  the  footnotes.  Besides  the  material  available  in  the  Uni- 
versity Library,  the  writer  made  use  of  the  Library  of  Congress 
and  the  Surgeon  General's  Library — particularly  the  latter.  The 
author's  chief  acknowledgments  are  due  the  Knights  of  Colum- 
bus, whose  fellowship  foundation  at  this  university  made  his 
graduate  work  possible;  to  Dr.  Thomas  V.  Moore,  of  the  Depart- 
ment of  Psychology,  with  whose  valuable  help  and  assistance  the 
work  was  begun  and  completed ;  to  Dr.  Pace,  for  suggestions  and 
criticisms  on  the  draft  of  the  manuscript;  and  to  all  those  who 
so  kindly  acted  as  subjects  in  these  experiments. 

IGNATIUS   A.   HAMEL. 

Washington,  D.  C., 
March  15,  1918. 
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INTRODUCTION 

The  concept  of  the  conditioned  reflex  is  based  upon  the  prin- 
ciple that  if  two  stimuli,  one  of  which  is  the  definite  stimulus 
to  any  reflex  action  and  the  other  any  indifferent  stimulus  to 
this  reaction,  are  administered  jointly  and  many  times  under  the 
same  conditions,  the  latter  (the  indifferent  or  negative  stimulus) 
will  eventually  be  grafted  on  to  the  ordinary  positive  stimulus 
which  produces  the  usual  reflex  act,  i.  e.,  the  indifferent  stimulus 
will  gradually  become  the  stimulus  to  a  reflex  action,  even  when 
the  usual  stimulus  to  this  reflex  is  not  present.  For  example,  if 
an  electric  shock,  a  definite  stimulus,  which  produces  a  direct 
reflex  withdrawal  when  applied,  e.  g.,  to  the  finger,  and  any  in- 
different stimulus  to  this  particular  reaction,  such  as  the  sound- 
ing of  a  bell  or  a  flash  of  light,  are  administered  jointly  several 
times,  the  usual  reflex  (to  the  shock)  will  finally,  after  many 
joint  applications  of  the  stimuli,  be  produced  by  the  sound  of 
the  bell  or  the  flash  of  light  alone.  Such  a  reaction  is  called  a 
conditioned  reflex — a  "reflex"  act  conditioned  by  the  repeated 
application  of  two  stimuli  such  as,  for  instance,  the  above  men- 
tioned. 

Earlier  publications  of  the  work  done  in  Pavlow's  laboratory 
upon  secretion  in  the  dog  have  shown  the  production  of  a  con- 
ditioned salivary  reflex.  That  is,  if  food  or  some  other  similar 
salivating  agent  which  produces  a  direct  salivary  reflex,  and,  e.  g., 
a  flash  of  light  are  offered  jointly  for  a  number  of  times,  the 
light  alone  will  come  finally  to  call  out  the  salivary  reflex.  The 
history  of  the  development  of  this  so-called  reflex  will  help  to 
a  better  understanding  of  the  problem  at  hand. 

HISTORY  OF  THE  PROBLEM 

The  conditioned  reflex  owes  its  development  to  the  rather  ex- 
tensive and  comprehensive  study  of  glandular  reaction,  especially 
that  of  the  salivary  glands.  Therefore,  in  order  to  trace  its  de- 
velopment properly,  one  must  review  the  various  problems  under- 
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taken  in  the  study  of  secretion,  especially  those  investigations  in 
which  the  secretion  is  looked  upon  as  being  of  a  reflex  nature. 
Early  investigators  of  secretory  reaction  discovered  that  secretion 
was  not  due  entirely  to  the  direct  stimulation  of  the  glands,  but 
that  other  factors  entered  into  the  field  which  produced  the  flow. 
In  1833  Mitscherlich  studied  the  salivary  reaction  in  a  man 
forty  years  old.1  His  observation  was  made  possible  by  a  fistula 
in  the  left  Stenson's  duct.  He  found  a  considerable  variation  in 
the  flow  of  the  saliva  at  different  times.  During  sleep  the  gland 
produced  0.09  cc.  of  saliva  per  hour;  during  quiet  reading  (with 
movements  of  the  mouth)  it  produced  from  0.41  to  0.53  cc.  per 
minute ;  and  during  meals  from  0.8  to  2.00  cc.  per  minute.  He 
concluded  that  the  amount  of  secretion  appeared  to  be  propor- 
tioned to  the  degree  of  activity  of  the  subject.  It  is  interesting 
here  to  note  that  he  mentioned  the  psychic  effect  of  taste,  as  he 
found  a  greater  secretion  to  tasteful  than  to  tasteless  foods.  In 
1854-56  Colin  recognized  the  effects  of  chewing  upon  salivary 
secretion.2  But  he  offered  the  suggestion  that  it  was  effective 
because  it  reduced  the  size  of  the  food  particles  and  so  allowed 
a  more  ready  stimulation  of  taste.  He  also  noted  that  chewing 
on  one  side  produced  a  greater  stimulation  on  that  side  than  on 
the  other.  In  1860  Ordenstein  observed  the  rate  of  secretion  in 
a  small  boy  for  24  hours.3  He  studied  this  by  means  of  a  cannula 
attached  to  the  gland.  He  found  (contrary  to  Mitscherlich)  very 
little  variation  in  the  flow  of  saliva  except  when  food  is  taken 
in.  He  also  reported  secretory  reactions  to  the  direct  stimula- 
tion of  the  walls  of  the  Stenson's  duct.  He  was  not  successful 
in  an  attempt  to  establish  a  correlation  in  amount  of  secretion 
with  different  diets — vegetable,  mixed  and  meat  diet.  Ordenstein 
criticized  the  use  of  the  cannula  as  a  means  of  observing  the 
salivary  flow.  The  method  is  not  valuable,  according  to  him, 

1  Mitscherlich,  C.  G.    "Ueber  den  Speichel  des  Menschen."    Poggendorff's 
"Annalen  d.  Phys.  u.  Chemic,"  1833.  27.     pp.  320-345.: 

2  Colin,   G.     "Traite  de   physiologic   comparee   des   animaux   domestiques." 
Paris-Baillere,  1854-56.     Reported  by  Lashley,  S.  K. 

3  Ordenstein,  L.     "Ueber  den  Parotidenspeichel  des  Menschen."    Beitr.  z. 
Anat.  u.  Physiol.  1860.  2.  (103-122). 
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since  leakage  around  the  cannula  may  occur  and  also  because  of 
the  difficulty  of  keeping  the  cannula  in  place.  In  1863  Eckhard*, 
by  means  of  a  cannula,  inserted  into  the  ducts  of  the  larger  glands 
collected  secretory  fluid,  but  he  studied  its  chemical  properties 
rather  than  the  reflex  excitability  of  the  glands.  In  1864  Oehl3 
determined  the  rate  of  secretion  of  the  submaxillary  gland  in  two 
normal  humans  to  be  from  6.00  to  7.12  grams  per  hour.  He  also 
criticized  the  use  of  the  cannula.  However,  the  reflex  excitation 
of  the  gland  due  to  the  presence  of  the  cannula  was  not  mentioned 
in  the  criticism  of  either  Ordenstein  or  Oehl.  In  1875  Lepine6 
and  Bochefontaine  observed  that  by  stimulating  certain  areas  of 
the  brain  they  produced  secretion  of  the  maxillary  glands  (in  the 
dog).  This  was  later  confirmed  by  Bechterew  (1889),  Bary 
(1899),  Belitzki  (1906),  and  Spirton  (1909),  reported  by  Bab- 
kin.7  In  1876  Tuczek8  measured  the  quantity  of  salivary  secre- 
tion by  means  of  a  unique  though  inaccurate  method.  He  fed 
his  subject  dried  food.  He  then  measured  the  increase  of  this 
in  weight,  thus  obtaining  the  total  secretion.  After  experiment- 
ing with  a  great  variety  of  foods,  he  concluded  that  the  secretion 
varied  inversely  as  the  water-content  of  the  food.  He  also  agreed 
with  the  previous  investigators  that  the  secretion  was  influenced 
by  the  factor  of  taste.  He  found  a  relation  between  the  total 
secretion  of  saliva  secreted  and  the  age  and  sex  of  his  subjects, 
women  and  children  giving  less  secretion  than  men. 

In  1878  Pawlow9  first  opened  the  road  to  a  broader  study  of 
glandular  secretion.  He  found  an  inhibition  in  secretion  when 
drawing  out  the  folds  of  the  intestine  of  the  dog  (he  concen- 

4  Eckhard,  C.    "Ueber  die  Eigenschaf ten  des  Sekretes."    Beitr.  z.  Anat.  u. 
Physiol.  1863-3.    p.  39-50. 

5  Oehl,  E.     "La  Saliva  umana  studiata  colla  siringazione  del  condotti  glian- 
dolari."    Pavia,  Fusi.    1864.     (Reported  by  Lashley.) 

6  Lepine,  and  Bochefontaine  "L'influence  de  1'excitation  du  cerveau  sur  la 
secretion  salivaire."     Gazette  med.  de  Paris,  1875,  p.  332. 

7  Babkin,  B.  P.    "Die  aussere  Sekretion  der  Verdauungsdriisen."     Berlin, 
Springer,  1914,  p.  71-73. 

8  Tuczek,  F.     "Ueber  die  votn  Menschen  wahrend  des  Kauens  abgesonder- 
ten  Speichelmengen"  Zsch.  f.  Biol.  1876,  12,  534-557. 

9  Pawlow,  J.    "Ueber  die  reflectoriche  Hemmung."    Arch.  f.  d.  ges.  Physiol. 
16,  p.  272-292,  also  reported  by  Lashley  Psy.  Rev.  1916. 
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trated  his  work  upon  the  animal — the  dog  chiefly).  He  consid- 
ered this  inhibition  to  be  what  he  termed  the  excitation  of  reflex 
paths  from  the  region  stimulated.  His  contribution  to  the  physi- 
ology of  gastric  secretion  is  well  known.  He  obtained  a  method 
of  producing  gastric  secretion  in  a  dog  by  feeding  it  a  sham  meal, 
in  which  the  food  was  taken  into  the  mouth,  chewed,  and  when 
swallowed  simply  fell  out  of  an  opening  in  the  neck  and  never 
reached  the  stomach.  In  Pawlow's  original  work  he  made  no 
anthropomorphic  interpretations,  but  later  publications  from  his 
laboratory  reveal  interesting  statements  which  we  shall  discuss 
later. 

In  1899  Kuss10  noted  that  chewing  movements  with  empty 
mouth  produced  an  increase  in  the  rate  of  salivary  secretion  from 
0.8  cc.  to  20.0  cc.  per  hour.  In  1904  Sellheim11  observed  a 
salivary  flow  (in  dogs)  produced  by  the  sight  and  smell  of  food 
as  well  as  by  means  of  the  gustatory  stimulation  of  the  same  food. 
He  found  a  correlation  between  the  percentages  of  solid  sub- 
stances in  the  secretion  produced  by  these  two  different  stimuli 
of  the  same  food. 

In  1905  Zebrowsky12  denied  the  effects  of  secretion  by  chewing 
with  empty  mouth.  He  also  found  little  or  no  secretory  action 
during  rest.  However,  he  agreed  with  the  earlier  investigation 
of  Colin  in  claiming  that  the  abundant  secretion  obtained  by  chew- 
ing tasteless  objects  was  due  to  tactual  stimulation.  He  found 
bread  to  be  an  effective  stimulus  if  chewed,  and  not  so  effective 
if  held  quietly  in  the  mouth.  He,  too,  found  that  chewing  on 
one  side  of  the  mouth  produced  a  greater  stimulation  on  that  side 
than  on  the  other  side.  The  results  of  his  investigation  he  formu- 
lated into  the  following  laws  :  First,  that  the  amount  of  secretion 
is  proportional  to  the  square  roots  of  the  intensity  of  the  stim- 
ulus. Secondly,  the  stimulus  influences  chiefly  the  rapidity  of  the 
secretion ;  and  thirdly,  that  the  quantity  and  intensity  of  the  stim- 
ulus influences  chiefly  the  rapidity  of  the  secretion. 

10  Kuss,  G.    "Notes  sur  la  salive  parotidienne  de  1'homme."  J.  de  1'anatomie, 
1899,  35,  P.  246-53. 

11  Sellheim,  Q.  P.    St.  Petersburg,  1904,  see  Babkin,  op.  cit.,  p.  71. 

12  Zebrowsky,  E.  V.    "Zur  Frage  der  secretorischen  Funktion  der  Parotis 
beim  Menschen."    Arch.  f.  d.  ges.  Physiol.  1905,  no,  pp.  105-173. 
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In  1909  Popielsky,13  contrary  to  Zebrowsky,  stated  that  the 
quantity  of  the  secretion  is  proportional  rather  to  the  absolute 
quantity  of  the  stimulating  substance.  He  placed  sand  in  the 
mouth  of  a  dog  and  attributed  the  abundant  secretion  thus  re- 
corded to  the  penetration  of  the  fine  particles  to  the  base  of  the 
papillae,  where  mechanical  stimuli  should  be  more  effective. 

Brunacci,  in  iQio,1*  found  no  secretory  activity  during  rest. 
He  tested  the  stimulating  effect  of  water  at  different  temperatures 
upon  secretion.  He  found  that  temperatures  above  60  degrees  and 
below  15  degrees  (Centigrade)  had  a  slight  excitatory  effect, 
and  he  attributed  the  excitation  observed  to  the  pain  receptors 
rather  than  those  for  temperature.  He  failed  to  distinguish  be- 
tween mechanical  and  other  stimuli  involved  in  chewing.  The 
stimulation  observed  in  chewing  tasteless  rubber  he  ascribed  to 
mechanical  stimulation,  without  further  analysis.  He  first  noted 
that  swallowing  movements  produced  secretion. 

In  1911-12  Zeljony15  reported  that  a  reflex  could  be  obtained 
(in  the  dog)  by  stimulating  the  salivary  glands  even  when  the 
cortex  is  removed ;  also  when  the  cerebrum  is  separated  from  the 
medula  oblongata  by  cross-section  through  the  pons  varolii. 
Therefore  the  arc  of  the  salivary  secretion-reflex  runs  somewhere 
beneath  the  cortex.  However,  it  is  interesting  to  note  that  in 
the  animals  whose  cortex  was  removed,  salivary  secretion  was 
only  obtained  by  introduction  into  the  mouth  of  certain  sub- 
stances. Sight,  smell  and  sound  were  ineffective.  Therefore 
the  cortex  is  involved  in  the  transmission  of  these  stimuli. 

In  1914  Brunacci  and  De  Sanctis16  were  the  first  to  regard 

13  Popielsky,   L.      "Ueber    die    Gesetze    der     Speicheldriisen     Tatigkeit" 
Arch.  f.  d.  ges.  Physiol.    1909,  127,  pp.  443-473- 

14  Brunacci,  B.       "Sulle  variazioni  fisiologische  della  parotide  nell'  uomo. 
Nota,  I,  Arch,  di  fisiol.,  1910,  8,  pp.  421-427.    Reported  by  K.  S.  Lashley. 

15  Zeljony,  G.  P.       "Ein  Hund  ohne  Grosshirnhemispharen."     Verb,  der 
Gesellsch.   Russ.  Aerzte  zu   St.   Petersburg.      1911-12.      Reported   by   B.   P. 
Babkin,  op.  cit.,  p.  72. 

16  Brunacci,  B.    e  De  Sanctis,  T.    "Sulla  funzione  secretoria  della  parotide 
nell'  uomo.    Nota  II.    Influenza  inibitrice  dell'  attivita  psichica  sulla  quantita 
e  qualita  della  saliva  secreta."    Arch,  di  Fisiol.,  1914,  12,  pp.  441-454.     (Re- 
ported by  K.  S.  Lashley,  Jr.  of  Exper.  Psychol.  1916,  pp.  486-487. 
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mental  application  in  its  effects  upon  secretion.  They  placed  a 
small  quantity  of  dilute  acid  in  the  subject's  mouth  each  minute 
during  the  observation.  This  was  applied  while  the  subject  was 
engaged  in  mental  work,  and  at  rest.  They  discovered  that  while 
the  subject  was  mentally  engaged  there  was  a  noticeable  inhibition 
in  the  secretion  of  the  parotid  gland.  Lashley's  criticism  of  this 
we  will  take  up  later. 

Pawlow17  recognized  the  reactions  involved  by  stimulating  the 
oral  mucosa  directly,  and  those  involved  by  sight,  smell  and  sound 
which,  as  Zeljony  observed,  involved  the  cortex.  He  distinguished 
the  two  by  saying  that  the  first  reflex  is  an  inborn  act ;  the  second 
is  acquired  through  experience.  The  secretion  is  extraordinarily 
constant  in  its  physiological  condition,  when  the  sensory  area  of 
the  mouth  is  stimulated;  whereas  the  secretion  in  case  of  stimula- 
tion of  other  surfaces  of  receptive  areas  is  less  constant  and  sub- 
ject to  variation.  Sometimes  it  is  present,  sometimes  not.  The 
first  of  these  reactions  Pawlow  called  the  unconditional  reflex, 
and  the  latter  the  conditional  reflex.  However,  Bahkin  sees  no 
reason  to  classify  them  distinctly  in  the  physiological  sense  as  in 
both  cases  the  central  nervous  system  is  involved. 

From  Pawlow's  Huxley  lecture18  we  learn  that  he  strenuously 
objects  to  the  psychical  concept  of  the  conditional  reflex.  He 
endeavors  "to  restore  to  physiology  what  properly  belongs  to  it." 
He  leaves  to  physiologists  to  examine  the  conditioned  stimuli 
which  were  nothing  more  than  "very  complex  mechanisms  of 
accommodations"  in  order  to  arrive  at  an  exact  knowledge  of  the 
mechanism  involved.  This,  he  suggests,  could  be  done  in  con- 
nection with  the  progressive  and  systematic  derangement  of  the 
central  nervous  system. 

In  1914  Morgulis19  gave  us  a  valuable  insight  into  the  work 
and  theories  of  Pawlow.  His  work,  covering  a  period  of  about 
ten  years,  consisted  of  an  investigation  of  the  function  of  the 
central  nervous  system  by  means  of  the  conditioned  reflex.  He 

17  Reported  by  Babkin,   B.   P.     "Die   aussere   Sekretion   der  Verdauungs- 
driisen."    Berlin,  Springer,  1914,  pp.  73. 

18  Pawlow,  J.    Lancet,  1916,  Vol.  CLXXI,  p.  911  (translated). 

19  Morgulis,  Jr.  of  animal  Behavior.    Vol.  4,  1914,  pp.  362-379. 
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established  many  kinds  of  conditioned  reflexes  in  animals.  His 
work  was  almost  exclusively  on  the  conditioned  salivary  secretion, 
an  important  "reflex"  development  being  that  of  a  conditioned 
secretion  to  sound.  Morgulis  tells  us  that  "a  mass  of  material 
has  accumulated  which  could  easily  fill  a  volume."20  He  defines 
the  conditioned  reflex  as  "A  reaction  to  an  indifferent  stimulus, 
occasioned  merely  by  a  repeated  coincidence  of  the  latter  with  a 
physiologically  active  stimulus."21  Concerning  his  theory  and 
method,  "His  point  of  view  is  thoroughly  materialistic,  and  his 
terminology  and  methodology  alike  are  most  consistently  ob- 
jective."22 Pawlow  regards  the  hemispheres  as  the  seat  of  con- 
ditioned reflexes,  just  as  the  spinal  cord  is  the  seat  of  uncon- 
ditioned, permanent,  or  inherent  reflexes.  In  analyzing  the  forma- 
tion of  a  conditioned  reflex  he  claims  that  "any  external  factor 
acting  upon  an  analyzer  may  be  brought  into  temporary  associa- 
tion with  a  definite  physiological  activity,  as,  for  instance,  the 
activity  of  the  salivary  gland.  This  association  is  brought  about 
by  repeatedly  combining  that  factor  with  the  physiological  stim- 
ulus of  the  gland  (food,  acid).  When,  after  a  time,  such  a  con- 
nection is  formed,  the  particular  factor  which  previously  had  no 
relation  to  the  salivary  gland  now  affects  it  as  a  stimulus."23 

This  "association,"  as  Pawlow  calls  it,  is  explained  physio- 
logically in  the  development  by  means  of  two  laws,  viz.,  the  law 
of  radiation  of  nervous  processes  in  the  brain  and,  parallel  to 
radiation,  an  opposite  phenomenon  called  the  law  of  concentration 
of  nervous  processes.  The  gradual  concentration  of  the  nervous 
process,  with  the  resulting  differentiation  of  the  stimulus,  is  due 
to  the  development  in  the  central  nervous  system  of  inhibitory 
processes.  The  finer  the  differentiation  of  the  stimulus  the  more 
intense  the  inhibition.  There  are  several  forms  of  inhibition. 
One  is  sleep,  which  either  diminishes  or  completely  obliterates  all 
conditioned  reflexes.  In  the  waking  state,  stimuli  reaching  the 
cortex  come  into  competition  with  one  another.  "Every  new 

20  Op.  dt.,  p.  363. 

21  Op.  dt.,  p.  363. 

22  Op.  dt.,  p.  362. 

23  Op.  dt.,  p.  363. 
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factor  comes  in  collision  with  others  already  acting  in  the  brain, 
and  either  draws  to  itself  the  available  supply  of  energy  or  is 
crowded  out  by  the  more  intense  stimuli.  In  general  terms,  it 
means  that  a  strongly  irritated  point  in  the  central  nervous  system 
lowers  the  affectability  of  adjacent  regions."2 

"Psychic  activity,"  according  to  Pawlow,  plays  no  part.  "This 
seemingly  chaotic  and  infinitely  complex,  ever-changing  reaction 
of  the  organism  to  the  flux  of  countless  influences  of  the  outer 
world,  in  a  word  all  that  is  commonly  called  psychic  activity,  is 
nothing  but  an  endless  chain  of  reflexes,  i.  e.,  determined  re- 
sponses to  the  environment.  The  kaleidoscope  of  conditioned  re- 
flexes, in  its  fantastic  and  apparently  irregular  and  undefinable 
play,  in  reality  is  controlled  by  rigid  laws,  by  the  intensity,  dura- 
tion, and  direction  of  the  nervous  processes  in  the  large  hemi- 
spheres."25 

Consciousness  and  unconsciousness,  according  to  Pawlow,  are 
purely  physiological  phenomena,  "a  state  of  a  part  of  the  large 
hemispheres  characterized  by  an  optimum  affectability."28 

In  1914  Doutchef  and  Dezeuze27  gave  an  elaborate  interpreta- 
tion of  the  process  of  association  in  conditioned  secretion  in  terms 
of  images  and  affective  elements,  which  is  vigorously  attacked  by 
Lashley,28  who  calls  it  "wholly  unjustifiable." 

In  1916  Gley  and  Mendelssohn29  found  it  "difficult  to  conceive 
Of  the  production  of  'conditioned  reflexes'  without  the  interven- 
tion of  psychic  elements,  phenomena  of  memory  and  associa- 
tions, images,  perhaps  even  simple  judgments."  They  add :  "II  is 
probable  that  in  so  complex  a  reaction  the  individuality  of  the 
subject,  especially  in  the  human  species,  may  play  a  great  role." 
They  tested  a  patient  with  a  fistula  in  Stenson's  duct,  and  obtained 
a  slight  secretion  at  the  sight  of  food.  However,  there  was  no 
significant  secretion  at  the  thought  of  it.  They  also  tried  to 

2*Op.  dt.,  p.  371. 
25  Op.  dt.,  p.  373- 

28  Op.  cit.,  p.  375- 

27  "L'image  et  les  reflexes  conditionelles  dans  les  travaux  de  Pavlov." 
Paris,  1914. 

28Psychol.  Rev.,  XXIII  No.  6,  pp.  446-464. 

29  "Quelques  experiences  sur  la  reflexe  salivaire  conditionelle  chez  I'homme." 
Compt.  Rend.  Soc.  de  Biol.,  Paris,  1915,  LXXVIII,  pp.  645-649. 
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establish  a  conditioned  secretion  to  sound  and  light  in  the  follow- 
ing way.  Notes  on  a  flute  were  sounded,  or  a  bright  light  was 
flashed  in  the  eyes  of  the  subject.  At  the  same  time  a  small 
piece  of  chocolate  was  placed  in  the  subject's  mouth.  This  was 
repeated  forty  times,  and  they  developed  a  secretion  neither  to 
the  light  alone  nor  to  the  flute  alone.  In  this  connection,  it  is  our 
opinion  that  if  this  were  repeated  many  more  times  these  experi- 
menters could  easily  have  developed  a  secretion  to  their  "nega- 
tive" stimuli. 

In  1916  Lashley80  suggested  that  the  continual  salivary  flow 
was  due  to  the  constant  stimulation  of  the  mucosa  of  the  digestive 
tract.  This,  he  claimed,  may  be  reflex  in  nature.  Regarding  the 
excitatory  effects  of  chewing :  "My  own  experiments  indicate  that 
the  secretion  is  fully  as  complex  as  many  conditioned  secretory 
reflexes  and  depends  to  a  large  extent  upon  previous  visual  and 
cutaneous  stimuli."  In  regard  to  the  variation  in  the  quantity  of 
the  secretion  he  claims  that  it  is  not  wholly  due  to  the  changes 
in  the  intensity  of  the  stimulus,  but  that  other  factors  are  con- 
cerned, such  as  the  area  of  the  tongue  stimulated  (and  palate  as 
well)  ;  the  duration  of  the  stimulus;  the  rate  of  the  dilution  of 
the  stimulating  substance  with  saliva,  and  other  valuables  besides 
the  concentration  of  the  stimulating  substance.31 

In  the  same  year  Lashley32  published  an  excellent  piece  of  work 
upon  the  Reflex  Secretion  of  the  Human  Parotid  Gland."  He 
observed  the  salivary  flow  by  means  of  a  specially  constructed 
cannula,  which  was  placed  against  the  gland  and  held  there  by 
suction.  He  was  unable  to  verify  the  results  of  Brunacci  and 
De  Sanctis.  He  claims  that  mental  work  involves  movements  of 
the  tongue  and  throat  which  increases  the  secretion.  They,  on  the 
other  hand,  held  that  distraction — e.g.,  mental  work — inhibited 
the  secretion. 

Concerning  the  conditioned  salivary  reflex,  it  is  interesting  to 
note  that  in  Lashley's  earlier  work  he  claimed  to  have  obtained 

30  Lashley,  K.  S.  "The  Human  Salivary  Reflex  and  Its  Use  in  Psychology." 
Psy.  Rev.,  XXIII,  No.  6.  pp.  446-464. 

81O/>.   cit. 

82  Lashley,  K.  S.  "Reflex  Secretion  of  the  Human  Parotid  Gland."  Jr.  of 
Exper.  Psy.,  Vol.  I,  No.  6,  1916,  pp.  461-492. 
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no  evidence  for  them  in  man.  "Man  analyzes  the  experimental 
situation  and  cannot  be  deceived  into  expecting  food,  as  the  dog 
is  under  similar  conditions."33  But  in  his  later  work  he  reports 
their  development.34 

After  having  his  subjects  abstain  from  food  for  twenty-four 
hours,  the  cannula  and  drainage  tube  were  fastened  over  the  left 
Stenson's  duct  and  the  subject  was  shown  a  great  variety  of 
foods.  He  found  no  increase  in  secretion  following  the  sight  of 
the  food.  After  allowing  the  subject  to  eat  a  single  raw  oyster, 
however,  he  noted  an  immediate  change  in  the  salivary  reaction 
to  the  sight  of  the  food.  He  also  observed  that,  "Where  no  secre- 
tion was  excited  by  the  sight  of  food,  raising  the  food  toward  the 
mouth  was  sufficient  to  excite  secretion,  except  in  the  case  of  the 
peppermint,  which  the  subject  dislikes."35 

He  was  also  successful  in  exciting  secretion  to  the  odor  of  food. 
He  analyzes  these  reactions  as  being  conditioned  by  hunger,  pre- 
vious experience,  and  also  by  complex  emotional  factors. 

He  came  to  the  following  conclusions,  in  all  of  his  experiments : 

"i.  Direct  reflexes  of  the  parotid  gland  are  excited  by  mechan- 
ical, chemical,  and  protopathic  stimulation  of  the  oral  mucosa. 
Lack  of  an  adequate  method  of  limiting  the  distribution  of  chem- 
ical stimuli  has  prevented  accurate  quantitative  experiments. 

2.  There  is  probably  no  direct  reflex  to  thermal  stimuli  unless 
they  are  of  protopathic  intensity. 

3.  The  secretion  produced  when  a  foreign  object  is  chewed  in- 
volves a  specific  reaction  to  a  complex  group  of  stimuli. 

4.  The  reaction  of  the  parotid  is  most  intense  when  the  homo- 
lateral  mucosa  is  stimulated. 

5.  The  quantity  of  secretion  varies  with  different  chemical 
stimuli  applied  to   different  parts  of  the  mucosa,  but   is  usually 
greatest  when  the  proximal  region  of  the  tongue  is  stimulated. 

6.  The  presence  of  food  in  the  stomach  excites  secretion. 

7.  There  is  no  direct  reflex  to  olfactory  or  to  ordinary  visual, 
auditory,  or  tactual  stimulation. 

8.  Parotid  secretion  is  partially  inhibited  by  violent  muscular 

33  Op,  cit. 

34  Op.  cit.,  p.  489-491 

35  Op.  cit.,  p.  490. 
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activity.     Mental  work  (involving  movements  of  the  tongue  and 
throat)  increases  the  secretion. 

9.  Erotic  emotion  reduces  the  quantity  of  secretion. 

10.  Reflex  secretion  is  excited  by  the  sight  and  odor  of  food, 
but  is  conditioned  by  hunger,  by.  the  previous  experience  of   get- 
ting food  under  the  conditions  of  the  experiment,  and  by  complex 
emotional  factors  which  have  not  been  analyzed."3 

THE  CONDITIONED  MOTOR  REFLEX 

The  work  of  Pawlow  and  his  assistants  prompted  a  movement 
on  the  part  of  his  students  to  undertake  the  development  of  con- 
ditioned reflexes  in  man.  Thus,  we  find  Bechterew37  bringing  to 
our  notice  a  simple  way  of  producing  a  conditioned  motor  reflex. 
He  had  his  subject  sit  with  his  foot  resting  upon  two  electrodes. 
He  then  applied  a  sound  stimulus  together  with  a  strong  electro- 
tactual  stimulus.  A  faradic  current  was  used.  The  subject  when 
shocked  would  jerk  up  his  foot  and  the  experimenter  recorded  the 
movement.  After  several  joint  applications  of  the  two  stimuli 
he  soon  developed  the  "reflex"  withdrawal  of  the  foot  to  the 
sound  alone. 

Watson,  who  four  years  ago  condemned  the  methods  of  modern 
psychology  and  has  since  been  trying  to  find  a  substitute  for  in- 
trospection, enthusiastically  hails  the  conditioned  reflex  as  the  key 
which  will  open  the  gates  to  new  methods  of  investigating  prob- 
lems which  have  hitherto  been  open  only  to  introspective 
methods.38 

He  developed  conditioned  motor  reflexes  by  the  Bechterew 
method.  However,  instead  of  the  foot  movements,  he  worked 
upon  the  finger  reaction.  The  subject  placed  the  palm  of  the 
hand  upon  a  brass  electrode,  and  the  middle  finger  of  that  hand 
was  placed  in  contact  with  the  second  electrode.  By  means  of 
tambours  (attached  to  the  finger  electrode,  and  one  in  contact 
with  a  revolving  smoked  drum)  he  obtained  graphic  records  of 
the  movements  of  the  finger.  By  means  of  a  series  of  switches 

88  Op.  dt.,  pp.  491-492. 

37  Reported  by  J.  B.  Watson,  "The  place  of  the  conditioned  reflex  in  psy- 
chology." Psy.  Rev.,  1916,  XXIII  Xo.  2,  pp.  94-96. 

38  Watson,  J.  B.,  op.  cit.,  pp.  89-116. 
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the  experimenter  (who  was  in  an  adjoining  room  from  the  sub- 
ject) could  give  at  will  the  bell  stimulus,  the  shock,  or  both  coinci- 
dentally.  The  bell  and  shock  were  given  simultaneously  for 
about  five  trials;  then  the  bell  was  given  alone.  If  the  reaction 
did  not  appear  (to  the  bell  alone)  the  bell  and  shock  were  again 
given  together  a  number  of  times.  Then  the  bell  was  again 
offered.  The  reaction  to  the  bell  alone  was  found  to  make  its 
appearance  at  first  haltingly,  i.  e.  it  appeared  and  then  dis- 
appeared. Punishment  was  then  given  (the  shock).  It  was 
next  found  to  appear  twice  in  succession  and  again  disappear. 
After  a  time,  however,  it  appeared  regularly  every  time  the  bell 
was  offered.  He  found  that  in  his  best  cases  he  was  able  to  get 
a  conditioned  reflex  after  fourteen  to  thirty  combined  stimula- 
tions. 

Watson  also  obtained  the  respiratory  curve  by  means  of  a 
tambour  connected  with  a  pneumograph,  and,  aided  by  their  read- 
ings, he  observed  that  the  conditioned  motor  reflexes  obtained 
were  at  first  usually  sharp,  quick,  and  widespread,  the  whole  body 
as  a  rule  being  brought  into  the  reaction.  He  also  noted,  with 
regard  to  their  persistence,  that  when  once  thoroughly  established 
they  could  easily  be  recalled  the  next  day.  In  one  instance,  after 
five  months  the  reflex  reappeared  in  a  subject  after  a  single  ad- 
ministration of  the  combined  stimuli. 

He  attempted  to  establish  the  reflex  to  the  pupillary  reflex  and 
the  heart-beat,  but  these  two  methods  he  found  to  be  unsatis- 
factory. He  easily  obtained  the  motor  reflex  in  a  dog.  He  stim- 
ulated the  sole  of  the  foot,  and  recorded  the  resulting  leg  move- 
ment. In  six  out  of  seven  chickens  he  shows  the  conditioned 
reflex  in  the  respiratory  curve. 

Regarding  the  applicability  of  the  method,  he  says:  "The 
method  gives  us  the  possibility  of  objectively  approaching  many 
of  the  problems  in  sensory  psychology.  We  give  no  more  in- 
struction to  our  human  subjects  than  we  give  to  our  animal  sub- 
jects. Nor  do  we  care  what  language  our  subject  speaks,  or 
whether  he  speaks  at  all.  We  are  thus  enabled  to  tap  certain 
reservoirs  which  have  hitherto  been  tapped  only  by  the  intro- 
spective method.  The  data  which  we  collect  in  this  way,  while 
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they  have  no  bearing  upon  a  Wundtian  type  of  psychology,  serve 
(as  far  as  they  go)  every  practical  and  scientific  need  of  a  truly 
functional  psychology." 

Watson  asked  his  subjects  no  questions  at  all.  That  he  should 
not  do  so  was  demanded  by  his  problem,  viz.,  to  find  a  substitute 
for  introspection  and  to  get  along  without  an  appeal  to  conscious- 
ness. He  wished  to  show  the  possibility  of  getting  results  from 
human  subjects  by  the  methods  of  animal  psychology.  All  ques- 
tioning and  demands  for  introspections  were,  therefore,  excluded 
by  the  very  technique  of  his  procedure.  The  conditions  under 
which  he  was  working  had,  however,  a  certain  disadvantage. 
Much  could  have  been  learned  about  his  subject's  mode  of  pro- 
cedure by  a  little  questioning  after  their  reflex  was  developed. 
This  information  which  escaped  him  because  he  neglected  to 
make  any  use  of  introspection,  would  really — as  we  shall  see  later 
— throw  no  little  light  on  the  nature  of  the  conditioned  reflex. 

THE  CONDITIONED  REFLEX  COMPARED  WITH  OTHER  REACTIONS 

The  question  now  arises,  are  the  phenomena  called  conditioned 
reflexes  properly  designated  by  the  term  reflex?  Some  authors 
maintain,  as  we  have  seen,  that  the  "conditioned  reflex"  depends 
upon  consciousness.  Pawlow  says  that  it  is  a  cortical  reflex  rather 
than  a  spinal  one;  but  at  the  same  time  he  attempts  to  get  along 
without  any  appeal  to  consciousness.  It  has  been  a  more  or  less 
tacit  assumption  that  conscious  phenomena  are  cortical.  Now  if 
it  has  been  shown  that  the  "conditioned  reflex"  demands  the  co- 
operation of  the  cortex,  one  who  recognizes  consciousness  at  all 
may  be  inclined  to  suspect  that  the  designation  reflex  is  inapt, 
because  heretofore  reflexes  were  supposed  to  exclude  any  depend- 
ence on  consciousness. 

To  clarify  the  situation,  it  may  be  well  to  distinguish  clearly 
certain  phenomena  which,  while  they  have  points  of  resemblance. 
are  nevertheless  very  different  when  we  look  at  their  intimate 
mechanism.  Let  us  therefore  examine  a  little  more  closely  the 
phenomena,  which  may  be  classified  as  (a)  the  reflex  act,  (b)  the 
response  of  an  organism  to  a  situation,  and  (c)  the  conditioned 
reflex. 
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(a)  THE  REFLEX  ACT 

The  simple  reflex  is  distinguished  from  the  more  complex  re- 
actions of  the  organism  by  the  fact  that  it  is  not  mediated  by 
consciousness,  the  paths  of  nervous  conduction  being  wholly 
"below  the  cortex  and  its  reaction-time  being  relatively  short.  An 
example  of  this  is  the  winking  reflex  which  Dodge  and  Benedict 
have  recently  shown  to  vary  from  0.030  to  4.040  seconds  in 
normal  human  subjects.1  On  the  other  hand,  in  man  at  least,  the 
Reactions  of  an  organism  may  be  mediated  by  what  we  term  con- 
sciousness. The  paths  of  nervous  conduction  involve  the  cortex 
and  the  reaction-time  is  therefore  relatively  longer. 

But  we  know  from  neurology  that  the  simplest  reflex  could  not 
involve  less  than  two  neurons.  As  the  number  of  neurons  in- 
volved varies  with  the  intensity  of  the  stimulus,  so  the  organism 
is  accordingly  more  or  less  involved,  or,  in  other  words,  the 
nervous  impulse  somewhere  in  its  course  comes  into  relation  with 
other  reflex  paths,  and  in  this  way  variations  in  the  response  are 
produced. 

Neurologists  picture  the  reflex  act  as  affecting  an  organism 
whose  nervous  system  is  in  a  state  of  what  is  often  termed  neural 
tension.  The  stimulus  disturbs  the  equilibrium  at  a  certain  point 
(the  receptor),  and  the  wave  of  nervous  impulse  thus  set  up 
irradiates  through  the  complex  lines  determined  by  the  neural 
connections  of  the  receptor.  "If  the  stimulus  is  weak  and  the 
reflex  path  is  simple  and  well  insulated  a  simple  response  may 
follow  immediately.  Under  other  conditions  the  nervous  dis- 
charge may  be  inhibited  before  it  reaches  any  affector,  or  it  may 
irradiate  widely,  producing  a  very  complex  reflex  pattern.  In  the 
former  case  the  neural  equilibrium  will  be  only  locally  disturbed, 
and  in  the  latter  case  almost  the  whole  nervous  system  may  par- 
ticipate in  the  reaction."2 

Thus,  from  the  neurological  point  of  view  we  find  the  "com- 
plex" reflexes  differing  from  the  simple  reflexes  only  in  complex- 
ity, i.  e.,  depending  upon  the  strength  of  the  stimulus  and  upon 
the  condition  of  the  neural  paths. 

1  Carnegie  Publications,  1915,  Washington,  D.  C,  pp.  36-46. 

2  Herrick,  C.  J.    "An  Introduction  to  Neurology,"  1916,  p.  66. 
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On  the  other  hand,  psychology  would  draw  a  hard  and  fast 
distinction  by  considering  the  reflex  primarily  as  a  physiological, 
not  a  psychological,  fact.  Its  dependence  rests  not  on  conscious- 
ness but  on  a  stimulus  affecting  the  nervous  system.  The  con- 
traction and  dilation  of  the  pupil  of  the  eye,  the  movements  of 
the  decerebrated  frog,  the  movements  belonging  to  the  ordinary 
and  normal  routine  of  the  vegetative  life  of  the  organism — heart- 
beat, contraction  and  dilation  of  the  blood-vessels,  breathing, 
swallowing,  secretion  of  saliva,  etc.  are  pointed  out  as  movements 
of  a  purely  reflex  character  almost  wholly  physiological,  and 
movements  which  are  not  dependent  on  an  act  of  consciousness. 
Here  it  is  well  to  distinguish  between  movements  within  the 
organism  involving  the  autonomic  nervous  system  and  those  of 
the  organism  involving  the  central  nervous  system. 

Unfortunately,  we  do  not  know  as  much  about  the  autonomic 
nervous  system  as  we  do  about  the  central  nervous  system,  but 
we  do  know  that  the  child  comes  into  the  world  endowed  with  a 
mechanism  of  neural  action  involving  muscular  movements. 
Respiration,  circulation,  and  digestion  are  carried  on  from  the 
Very  first.  These  are,  to  be  sure,  primarily  physiological.  But 
immediately  the  child  is  thrown  into  the  world  of  experience.  Its 
first  movements  are  random  and  rather  spontaneous,  but  it  soon 
acquires  the  power  of  muscular  co-ordination.  Every  co-ordina- 
tion which  it  is  successful  in  accomplishing  requires  the  child's 
immediate  attention  to  that  particular  function.  Gradually,  as  the 
new  co-ordination  becomes  more  firmly  established,  less  attention 
needs  to  be  paid  to  reproduce  it  until  finally  it  is  performed 
almost  automatically.  We  experience  the  same  fundamental 
process  in  perfecting  any  new  co-ordination  in  adult  life.  The 
so-called  reflexes  thus  established  through  experience  are  there- 
fore different,  in  their  origin  at  least,  from  those  almost  wholly 
physiological  functions  which  we  have  from  birth.  In  fact,  look- 
ing at  it  in  this  light  we  find  it  extremely  difficult  to  draw  the 
hard  and  fast  line  of  distinction  between  the  "non-conscious"  and 
the  "conscious"  reflexes,  as  they  would  appear  to  run  in  an  ascend- 
ing plane,  as  it  were,  from  complexity  to  simplicity. 
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Furthermore,  Herrick  and  Coghill,  in  their  studies  on  the  de- 
velopment of  the  nervous  system  of  Amphibia,  have  shown  that 
the  first  reflex  circuits  to  come  to  maturity  are  made  up  of  rather 
complex  chains  of  neurons,  so  arranged  as  to  permit  of  only  one 
type  of  response,  namely  a  total  reaction  (the  swimming  move- 
ment) from  all  possible  forms  of  stimulation,  and  that  in  suc- 
cessive later  stages  this  generalized  type  is  gradually  replaced  by 
a  series  of  special  reflexes  involving  more  diversified  movements.3 
Parallel  with  this  process,  the  higher  correlation  centers  are  de- 
veloped for  the  integration  of  the  several  special  reflexes  into 
complex  action  systems.  The  simplest  reflex  arc  (involving  two 
neurons)  is  the  final  stage  in  this  developmental  process,  whose 
initial  stages  are  much  more  complex  and  diffuse  arrangements 
of  neurons  adapted  for  total  reactions  of  a  more  general  sort. 

Moreover,  neurologists  agree  that  in  the  higher  vertebrates  the 
simplest  possible  mechanism,  involving  only  two  neurons,  prob- 
ably never  occurs,  but  that  it  is  merely  one  element  of  a  more 
complex  reaction  involving  more  neurons  together  with  more 
centers.  The  concept  of  a  reflex  action,  therefore,  involving 
simply  "stimulus  and  response"  does  not  appear  to  be  sufficiently 
comprehensive.  The  very  important  element — the  connecting 
medium — is  not  taken  into  consideration  at  all  by  this  purely 
objective  interpretation. 

(b)  RESPONSES  OF  THE  ORGANISM 

Not  all  the  responses  of  the  organism  are  as  simple  as  the 
reaction  of  the  iris  to  light  or  the  kick  of  the  knee  when  it  is 
struck  by  a  hammer.  Thus,  for  instance,  when  one  is  thirsty  he 
goes  to  get  a  drink  of  water.  The  movements  here  involved  are 
responses  to  the  feeling  of  thirst,  but  they  are  conditioned  by  far 
more  complicated  processes  than  those  which  determine  the  move- 
ments of  a  simple  reflex.  We  may  term  these  responses  of  the 
organism,  to  distinguish  them  from  the  simple  reflexes.  These 
responses  of  the  organism  reveal  themselves  to  one's  inner  experi- 
ence as  dependent  on  consciousness,  and  thus  differ  from  the 
simpler  reactions  inasmuch  as  the  movement  of  a  simple  reflex 

8  Herrick,  C.  Judson,  and  Coghill,  G.  E.,  1915.     'The  Development  of  Re- 
flex Mechanism  in  Amblystoma,"  Jour.  <Comp.  Neur.  Vol.  XXV,  pp.  65-85. 
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does  not  take  place  in  conscious  dependence  on  incoming  sensa- 
tions. Simpler  than  such  responses  of  the  organism  are  the  pre- 
arranged reactions  to  stimuli,  such  as  are  studied  in  "reaction- 
time"  experiments.  There  have  not  been  wanting  some  who 
looked  upon  the  quickest  of  these  reactions  as  genuine  simple 
reflexes,  of  similar  nature,  i.  e.,  to  the  knee  jerk,  etc. 

Thus  Cattell4  analyzes  the  reaction  as  follows :  "  ( i )  The  stim- 
ulus is  converted  into  a  nervous  impulse;  (2)  the  nervous  im- 
pulse travels  along  the  sensory  nerve  and,  it  may  be,  the  spinal 
cord  to  the  brain;  (3)  through  sensory  tracts  of  the  brain  to  a 
sensory  center;  (4)  changes  occur  in  this  center;  (5)  these 
changes  are  followed  by  a  discharge  from  a  motor  center;  (6) 
the  motor  impulse  travels  along  motor  tracts  in  the  brain;  (7) 
along  the  motor  nerve  and,  it  may  be,  the  spinal  cord ;  and  finally, 
(8)  the  muscle  is  innervated.  The  process  is  probably  an  acquired 
cerebral  reflex,  not  accompanied  by  consciousness."  The  "mus- 
cular" reactions  to  which  Cattell  here  refers  may  possibly 
approach  the  simple  conditions  of  a  reflex  mechanism,  but  it  is 
more  likely  that  they  are  not  identical  with  simple  reflexes. 

There  was  no  doubt,  however,  among  the  older  psychologists 
that  the  sensorial  reaction  and  compound  reactions,  with  their 
much  longer  reaction-times,  were  dependent  on  an  act  of  con- 
sciousness. 

Wundt  thus  analyzed  the  reaction  time  which,  according  to 
him,  is  made  up  of  the  five  following  processes :  "(i)  Conduction 
from  the  orgaji  of  sense  to  the  brain;  (2)  Entrance  into  the  field 
of  consciousness;  (3)  Entrance  into  the  focal  point  of  conscious- 
ness; (4)  The  stimulation  of  the  will,  which  sets  free  the  motion 
registered  in  the  central  organ;  and  (5)  Conduction  of  the  motor 
'discharge  thus  arisen  to  the  muscles  and  the  increase  of  energy  in 
them."5  This  analysis  Wundt  looks  upon  as  that  of  a  complete 
reaction,  and  he  calls  it  sensory.  A  shortened  form  of  reaction 
takes  place,  however,  when  the  attention  is  focused  upon  the  re- 
acting organ,  and,  according  to  Wundt,  this  corresponds  to  the 
analysis  given  by  Cattell. 

4  Cattell :  National  Academy  of  Sciences,  Vol.  VII,  pp.  393-394,  cited  from 
T.  V.  Moore,  Reaction  Time  and  Movement,  Washington,  D.  C,  1904,  p.  2. 

5  "Grundriss  der  Psychologic"  Leipzig,  1893,  p.  421. 
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It  would  be  useless  for  our  purpose  to  attempt  here  a  review 
of  all  the  work  done  on  reaction  time.  However,  we  present  later 
a  table  showing  the  reaction  times  observed  by  some  investigators 
on  some  of  the  important  reactions. 

Baldwin's  analysis  of  the  reactive  consciousness  into  (i)  the 
receiving  consciousness  (the  stimulus) ;  (2)  the  attention  invol- 
untarily drawn  (the  registering  element)  ;  and  (3)  the  muscular 
reaction,  is  criticized  by  Dewey,  who  claims  that  the  status  prior 
to  that  of  the  reception  of  the  stimulus  into  consciousness  should 
be  taken  into  consideration.6  "The  stimulus  is  not  absolutely  ex 
abrupto  from  the  outside,  but  is  simply  a  shifting  of  the  focus 
of  emphasis,  a  redistribution  of  tensions  within  the  former  act."7 
So  the  prior  activity  influences  the  value  of  the  stimulating  sensa- 
tion. Dewey  would  call  each  state  a  sensori-motor  co-ordination 
of  the  state  prior  to  it,  and  this  in  itself  he  would  call  an  act — "a 
sensori-motor  co-ordination,  which  stimulates  the  response,  itself 
in  turn  sensori-motor."8 

In  fact,  we  have  something  more  to  deal  with  here  than  re- 
ceptor, center,  and  effector.  The  psychologist,  looking  at  it  from 
the  point  of  view  of  development  in  the  individual,  or  from  that 
of  the  analysis  of  the  mature  consciousness  certainly  conceives 
something  far  more  comprehensive  than  that  conception  which 
interprets  the  reactive  consciousness  by  means  of  the  concept  of 
the  reflex-arc. 

(c)  THE   CONDITIONED   REFLEX 

Does  the  conditioned  reflex  belong  to  the  class  of  phenomena 
called  reflexes,  or  does  it  depend,  as  Gley  and  Mendelssohn  sug- 
gest, on  psychic  factors,  which  would  necessitate  its  being  taken 
out  of  the  class  of  reflexes  and  placed  among  the  more  compli- 
cated responses  of  the  organism  ? 

The  originators  of  this  concept  regard  it  as  a  kind  of  secondary 
arc  of  response  which  has  been  grafted  on  a  primary  arc  by  asso- 

6  Dewey,  John ;  "The  reflex-arc  concept  in  psychology."     Psychol.  Review, 
1896,  Vol.  Ill,  No.  4,  p.  361. 

7  Ibidem. 

8  Ibidem,  p.  366. 
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ciation  of  two  stimuli.  The  first  stimulus  reflexly  leads  to  a 
given  response;  the  second  does  not.  By  dint  of  frequent  rep- 
tition  of  the  two  stimuli  a  neural  pathway  is  finally  formed  be- 
tween the  second  stimulus  and  the  response.  In  this  way  of  con- 
sidering the  conditioned  reflex  it  would  seem  to  be  properly  desig- 
nated as  a  reflex  and  to  have  the  right  to  be  included  among 
the  class  of  reflex  actions.  Consciousness  does  not  play  an 
effective  part  in  the  production  of  a  reflex  movement.  It  may  or 
may  not  arise  subsequently — as,  for  instance,  one  may  notice  that 
his  eye  winks  without  the  winking  being  dependent  on  the  con- 
scious perception  of  the  stimulus  to  which  the  winking  is  a  re- 
sponse. Or  his  eye  may  wink  without  his  being  even  aware  of 
it,  because  of  interest  in  other  matters.  The  question  now  arises, 
whether  or  not  the  conditioned  reflex  does  arise  in  this  purely 
mechanical  way,  or  whether  some  other  concept  of  its  mode  of 
production  is  possible — or  even  perhaps,  more  probable.  Does 
consciousness  enter  in  as  a  factor?  Does  the  fact  that  some  ob- 
servers have  felt  that  it  must  be  a  "cortical  reflex"  suggest  the 
possibility  that  it  is  not  a  reflex  at  all — that  its  development  does 
not  depend  upon  the  mere  neural  association  of  two  stimuli,  but 
upon  an  actual  conscious  event  which  initiates  the  movement  of 
response  ?  At  all  events,  the  suggestion  of  Gley  and  Mendelssohn 
is  not  to  be  discarded  without  a  careful  weighing  of  the  pros  and 
cons  for  the  two  ways  of  interpreting  the  phenomena  which  have 
fallen  under  the  term  "conditioned  reflex." 

This  may  seem  to  some  a  mere  question  of  words,  but  the  prob- 
lem is  more  than  one  of  terminology.  The  cardinal  point  is  not 
what  we  shall  call  the  conditioned  reflex,  but,  rather,  what  is  its 
intimate  nature.  Allied  to  this  problem  is  one  of  still  greater  im- 
portance :  whether  or  not  the  psychologist  can  get  along  without 
consciousness,  and  whether  the  conditioned  reflex  is  the  means  by 
which  this  will  be  made  possible. 

Watson  has  made  the  claim  that  by  means  of  the  conditioned 
reflex  we  are  "enabled  to  tap  certain  reservoirs  which  have  hith- 
erto been  tapped  only  by  the  introspective  method."9  The  con- 
ditioned reflex  was  to  be  used  as  a  substitute  for  introspection. 
It  would  seem,  therefore,  to  be  a  valuable  piece  of  research  to 
determine  a  threshold  by  the  two  methods.  No  matter  how  the 
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results  would  turn  out  they  would  be  valuable.  If  the  thresholds 
were  identical  one  might  raise  the  question,  why  make  use  of  the 
cumbersome  procedure  of  the  conditioned  reflex  when  the  same 
thing  could  be  more  simply  determined  by  introspection?  If  they 
were  not  identical,  one  might  well  ask  what  guarantee  have  you 
that  they  measure  one  and  the  same  threshold  of  discrimination  ? 
The  present  study  commenced  with  an  attempt  to  compare  the 
threshold  obtained  by  the  method  of  introspection  with  that 
found  by  the  conditioned  reflex  procedure.  As  will  be  seen, 
this  met  with  special  difficulties ;  so  that  the  final  comparison  was 
not  that  between  these  two  thresholds,  but  that  between  the  latent 
period  of  the  conditioned  reflex  and  that  of  an  ordinary  discrim- 
ination reaction. 

THE  EXPERIMENTAL  PROBLEM 

The  purpose  of  the  work  is  the  investigation  of  the  problem  we 
have  just  mentioned:  the  study  and  analysis  of  the  conditioned 
reflex.  Is  the  conditioned  reflex  a  purely  mechanical  action, 
reflex  in  nature,  or  is  it  a  reaction  involving  mental  factors?  Is 
it  mediated  by  what  we  term  consciousness  ?  Can  we  obtain  any 
experimental  evidence  which  will  help  us  to  answer  this  question  ? 
It  seems  likely  that  some  light  would  be  thrown  on  the  problem 
if  we  could  measure  the  difference  between  a  threshold  determined 
by  the  ordinary  method  with  appeal  to  consciousness  and  the 
threshold  developed  as  a  conditioned  reflex.  It  is,  by  the  nature 
of  the  problem,  difficult  to  call  in  the  aid  of  introspection.  Never- 
theless, some  information  might  be  obtained  on  the  nature  of  the 
"conditioned  reflex"  by  noting  the  chance  remarks  of  the  sub- 
jects during  the  course  of  the  experiments.  Besides  this,  one  may 
ask  them  to  give  their  introspections  from  memory  after  the  "re- 
flex" is  established.  We  may  also  determine  the  reaction-time 
of  this  "reflex"  and  compare  it  with  the  latent  period  of  other 
reflexes  as  well  as  the  reaction  times  measured  by  the  usual  re- 
action time  experiments. 

We  determined,  therefore,  to  attempt : 

i.  To  measure  the  threshold  of  the  conditioned  reflex  as  com- 

9  J.  B.  Watson,  Psychol.  Rev.,  March,  1916,  p.  101. 
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pared  with  the  threshold  determined  by  the  usual  methods,  which 
involve  an  appeal  to  conscious  discrimination.  As  will  be  seen 
later,  the  determination  of  this  threshold  was  given  up  for  special 
reasons. 

2.  To  measure  the  latent  time  of  the  conditioned  reflex. 

If  it  were  possible  to  get  introspections  during  or  after  the 
development  of  the  conditioned  reflex,  these  would  certainly  throw 
some  light  on  the  process  of  its  development.  We  attempted  at 
first  to  treat  the  subjects  purely  as  animals,  until  the  conditioned 
reflex  was  fairly  well  developed.  We  then  asked  them  what  they 
had  experienced  in  the  course  of  the  experiments  and  made  no 
further  use  of  them  as  subjects.  We  noticed,  however,  that  their 
spontaneous  remarks  threw  no  little  light  on  what  was  happen- 
ing during  the  development  of  the  "conditioned  reflex."  We 
therefore  determined  to  try  a  second  set  of  experiments  (Part  n, 
Section  i),  during  which  we  would  ask  the  subjects  from  time 
to  time  what  they  experienced. 

Naturally,  the  first  set  of  experiments  was  absolutely  necessary 
in  order  that  we  might  reproduce  the  original  conditions  for  the 
conditioned  reflex.  For  we  must  attempt  to  keep  the  subject 
wholly  in  the  dark  as  to  the  nature  of  the  experiments  and  give 
him  a  chance  to  develop  a  real  reflex  action  of  withdrawal  rather 
than  a  voluntary  reaction  to  the  fear  of  pain. 

Twenty-three  men  in  all  acted  as  subjects  in  these  experi- 
ments— thirteen  in  the  first  and  ten  in  the  second  section.  The 
subjects  were  all  students  at  this  University,  graduate  and  under- 
graduate, with  the  exception  of  Dr.  Ulrich,  who  volunteered  as 
subject  in  one  or  two  sittings.  Only  he  among  our  subjects  knew 
the  nature  of  the  experiment.  Eight  others  had  a  little  training  in 
Psychology. 

The  subjects  were:  Messrs.  Walsh  (W.),  Antoninus  (B.  A.), 
Mooney  (M.),  B.  Sylvan  (B.  S.),  Brady  (B.),  Fr.  O'Connor 
(Fr.  O'C),  B.  V.  Hamilton  (B.  V.  H.),  B.  V.  Engel  (B.  V.  E.), 
Solnitzky  (S.),  Nugent  (N.),  McDonald  (McD.),  Dr.  Ulrich 
(Dr.  U),  Coyne  (Cy.),  Toole  (T.),  Charles  (C),  Hetfield  (H.), 
Thibeau  (Th.),  V.  Shields  (V.  S.),  Furfey  (F.),  Mahoney 
(M.),  Maus  (Ma.),  and  Cox  (Cx.). 
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SECTION  I 
TACTUAL  DISCRIMINATION 

THE  APPARATUS 

The  apparatus  in  this  experiment  was  much  the  same  as  that 
described  by  Watson  in  his  article  entitled  "The  Conditioned 
Reflex  and  Its  Use  in  Psychology."1 

It  consisted  (a)  of  a  board  (see  Fig.  i)  for  the  subject's  hand, 
with  a  tambour  for  recording  his  reaction,  and  electrodes  con- 
nected with  the  secondary  of  an  induction  coil ;  (b)  of  a  drum  with 
three  electro-magnets  to  record  what  Watson  terms  the  positive 
and  negative  stimuli  and  also  the  shock  or  punishment;  (c)  of  an 
induction  coil  for  giving  the  shock;  (d)  of  a  specially  constructed 
touch  stimulus  apparatus,  which  made  an  electric  contact  when 
placed  lightly  against  any  object — in  these  experiments  the  volar 
surface  of  the  forearm.  By  means  of  a  switch  the  current  could 
be  thrown  to  either  of  the  two  recording  magnets.  When  Mag- 
net II  was  in  circuit  the  subject  was  touched  at  a  marked  spot — 
the  central  spot.  When  Magnet  III  was  in  circuit  the  subject 
was  touched  at  a  spot  about  six  centimeters  above  the  central 
spot.  Magnet  II  therefore  recorded  the  negative  stimulus  and 
Magnet  III  the  positive. 

The  detailed  arrangement  was  as  follows : 

The  board  was  supplied  with  two  electrodes — one,  a  large  plate 
(E;  see  Fig.  I)  set  in  the  middle  on  the  surface,  and  the  other,  a 
small  metal  ring  (E1),  which  lay  upon  the  surface  of  a  tambour 
(A)  fastened  to  one  side  of  the  board.  These  two  electrodes 
were  connected  through  binding  posts  to  the  secondary  coil  of 
an  inductorium  (I),  which  in  turn  was  connected  by  a  switch 
(S1)  to  the  storage  batteries  through  a  signal  marker.  The 
tambour  (A)  was  connected  to  another  tambour  (A1),  which 
was  in  contact  with  a  revolving  smoked  drum.  An  electric  con- 
tact-touch key  (K)  was  simply  devised.  It  consisted  of  a  metallic 
spring  band  about  3  cm.  wide,  which  was  bent  somewhat  into 

iPsychol.  Rev.  Vol.  XXIII,  No.  22,  p.  89-116. 
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the  shape  of  an  elongated  horseshoe  with  its  two  ends  close  to- 
gether, so  that  the  slightest  pressure  exerted  at  one  end  would 
bring  it  in  contact  with  the  other  end.  The  end  (X)  was  in- 
sulated, and  a  small  binding  post  was  inserted  into  it  so  that  it 
extended  to  within  2  mm.  from  the  end  (Z).  The  end  was  sup- 
plied with  another  binding  post  and  a  metallic  touch-point.  The 
two  ends  of  the  key  were  connected  to  the  batteries  through  a 
double  switch  (S)  leading  to  two  magnetic  signal  markers,  which 
registered  on  the  drum.  A  screen  shut  off  all  of  the  apparatus 
from  the  subject  except  the  board  and  the  two  electrodes.  The 
electric  current  was  supplied  by  storage  batteries,  connected  in 
such  a  way  that  a  strength  of  six,  ten,  or  twelve  volts  could  be 
sent  through  the  inductorium.  A  voltmeter  was  in  circuit.  Six 
volts  were  used  for  the  first  group,  ten  volts  for  the  second,  and 
the  whole  strength  for  the  last  group  of  subjects.  The  apparatus 
for  recording  the  finger  reaction  was  different  from  that  used  by 
Watson.  Instead  of  fastening  the  tambour  on  top  of  the  finger 
which  rested  on  the  electrode,  we  placed  the  small  electrode  on 
top  of  the  receiving  tambour  and  had  the  subject  rest  his  finger 
on  it.  Thus  the  mere  placing  of  the  finger  upon  the  electrode 
was  felt  by  the  receiving  tambour  on  the  drum.  Another  signal 
tambour  (See  Fig.  I,  A2)  was  placed  in  the  same  circuit  with 
the  other  two  and  was  supplied  with  a  long  pointer.  This  was 
placed  in  front  of  the  experimenter,  so  that  he  could  easily 
observe  when  the  subject  reacted. 

PROCEDURE 

The  subjects  were  given  no  instructions  at  all.  They  were 
merely  placed  in  position  like  an  animal.  They  were,  however, 
asked  to  mention  the  experiment  to  no  one.  Seated  at  the  table 
near  the  board,  the  subject's  left  hand  was  placed  with  the  palm 
resting  upon  the  plate  electrode  and  the  tip  of  the  middle  finger 
resting  upon  the  small  ring  which  lay  upon  the  tambour.  The 
slightest  movement  of  the  finger,  therefore,  registered  upon  the 
kymograph.  The  right  arm  was  bared  to  the  elbow  and  was 
placed  comfortably  upon  the  other  side  of  the  screen.  The  ex- 
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perimenter  then  picked  out  a  certain  spot  on  the  volar  surface  of 
the  subject's  forearm  near  the  wrist  (called  the  "central  spot"), 
and  another  spot,  about  6  cm.  further  up  on  the  arm  towards 
the  elbow.  With  the  kymograph  running  on  low  gear  and  with 
all  electro-magnetic  markers  and  tambour  set,  the  experimenter 
then  lightly  touched  the  subject's  skin  at  the  "central  spot,"  with 
the  contact-touch  key  six,  four,  five,  or  maybe  nine  times  at  equal 
intervals  (the  number  of  touches  was  made  as  varied  as  possible). 
Each  of  these  taps  registered  on  the  kymograph,  and  are  what 
Watson  would  call  "negative  stimuli."  Then  the  double  switch 
was  thrown,  and  the  subject  was  touched  at  the  point  further  up 
on  the  arm  (the  "positive  stimuli")  and  was  simultaneously 
shocked.  This  process  (which  we  will  call  a  trial  for  conveni- 
ence) was  repeated  five  or  six  times,  and  then  the  subject  was 
touched  at  the  point  away  from  the  central  spot  without  the  shock. 
If  he  did  not  react  withdrawing  the  finger  (and  at  first  he  never 
did)  the  shock  was  then  given  as  punishment  and  the  whole 
process  would  be  repeated. 

The  experimenter  handled  the  contact-touch  instrument  with 
one  hand  and  worked  the  switches  with  the  other.  After  a  little 
practice  this  was  easily  done. 

A  smoked  drum  record  was  obtained  which  registered  the 
touches  at  the  central  spot  (called  the  negative  stimulus) ;  the 
touch  at  the  spot  further  up  on  the  arm  (called  the  positive  stim- 
ulus) ;  the  introduction  of  the  faradic  stimulus  (shock  or  punish- 
ment) ;  and  the  movement  of  the  finger  (as  given  by  the  tam- 
bour). (See  Fig.  II.) 

The  experiment  was  repeated  again  and  again  with  a  subject 
until  he  reacted,  when  the  positive  stimulus  was  given,  i.  e.,  had 
developed  the  "conditioned  reflex."  We  did  not  push  the  ex- 
periments of  this  section  until  the  response  to  the  positive  stim- 
ulus was  absolutely  constant,  but  were  satisfied  when  the  subject 
nearly  always  reacted  to  the  positive  stimulus  without  being 
shocked. 


FIG.  2.  Kymograph  Record  showing:  I.  A  conditioned  reflex  (reaction  to 
touch  alone — positive  stimulus — without  shock).  II.  A  complete  "trial." 
F,  Faradic  stimulus  (shock);  N,  negative  stimulus;  P,  positive  stimulus; 
R,  reaction  of  finger  as  recorded  by  tambour.  Subject  (S.) 
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EXPERIMENTAL  DATA   (PART  I) 

The  results  of  each  individual  subject  in  this  experiment  are 
tabulated  below.  They  are  given  as  far  as  possible  in  the  order 
in  which  they  served  as  subjects.  Each  subject  averaged  from 
17  to  22  trials  at  every  sitting.  Each  trial,  as  was  stated  before, 
consisted  of  a  complete  process,  i.  e.,  an  indefinite  number  of 
touches  at  the  "central  spot"  of  the  forearm,  followed  by  a  touch 
further  up  on  the  subject's  arm  nearer  the  elbow,  accompanied  by 
a  shock. 

The  trials  upon  which  the  subjects  responded  to  the  positive 
stimulus  without  the  shock  are  numbered  according  to  the  number 
of  trials  the  subject  had  had  previous  to  his  reaction.  Thus,  Sub- 
ject (M)  had  sixty- five  trials  (was  shocked  sixty-five  times  with 
the  positive  stimulus)  before  he  responded  (on  the  sixty-sixth 
trial)  without  the  shock,  i.  e.,  a  "conditioned  reflex."  He  was 
then  shocked  (  punished)  eight  times  before  he  again  reacted 
without  the  shock  (on  the  seventy-fifth  trial),  etc.  Each  subject's 
introspective  account  (in  this  part)  follows  his  respective  list  of 
"conditioned  reflexes." 

The  data  are  as  follows : 

Subject  (W).  Graduate  student  in  Psychology.  Seven  sit- 
tings; 140  trials.  No  reaction  without  the  shock.  Subject  caught 
on  to  what  the  experimenter  wanted,  saying,  "You  are  trying  to 
get  me  to  react  when  you  touch  me  upon  the  arm  without  the 
shock."  Subject  was  excused. 

Subject  (B.A.).  Graduate  student  in  Psychology.  Also 
became  aware  of  what  the  experimenter  wanted,  after  two  sittings 
(40  trials).  He  overheard  something  indirectly  concerning  the 
nature  of  the  experiment.  Subject  excused. 

Subject  (M.).  Undergraduate  student — 138  trials.  Reacted 
to  touch  alone  (without  the  shock),  i.  e.,  responded  to  the  positive 
stimulus  on  the  following  trials:  66th,  75th,  8ist,  87th,  98th, 
I03rd,  I04th,  io7th,  ioo,th,  inth,  ii3th,  n6th,  I2oth,  I23rd, 
I24th,  I25th,  I30th,  I32nd,  and  I37th.  (Introspection  was  then 
asked  for)  :  "Felt  myself  all  the  time  wanting  to  pull  my  finger 
away.  After  you  tapped  me  a  certain  number  of  times  I  expected 
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a  shock,  but  I  didn't  know  when  it  was  coming,  because  of  the 
irregularity  of  the  taps." 

Subject  (B.S.).  Graduate  student — 218  trials.  Reacted  to 
touch  alone  (without  the  shock)  on  the  following  trials:  79th, 
84th,  1 1  pth,  1 34th,  i59th,2  i62nd,  i67th,  lySth,  i87th,  191  st, 
i94th,  i97th,  i99th,  2ooth,  2Oist,  2O2nd,  2O4th,  2O5th,  2o6th, 
2O7th,  2o8th,  2O9th,  2ioth,  2 nth,  21 2th,  21 3th,  21 4th,  21 5th, 
2 1 8th.  (Introspection  was  then  asked  for)  :  "I  expected  a  shock 
when  you  touched  me  away  from  the  central  spot." 

Subject  (B).  Undergraduate  student — 210  trials.  Reacted  to 
touch  alone  (without  the  shock)  on  the  following  trials:  3Oth, 
43rd,  55th,  66th,  74th,  79th,  86th,  9oth,  97th,  iO3rd,  io6th, 
noth,  i nth,  ii2th,  H3th,  H7th,  u8th,  H9th,  i2Oth,  i2ist, 
I22nd,  i24th,  i25th,  I29th,8  I3ist,  I33rd,  136*,  I37th,  138*, 
1 40th,  1 42nd,  I44th,  I48th,  isoth,  I52nd,  I54th,  15  5th,  I56th, 
i66th,  i69th,  i7oth,  I7ist,  I73rd,  i77th,  iSist, 
i87th  i88th,  i9oth,  I93rd,  i96th,  i97th,  igSth, 
1 99th,  2OOth,  2O2nd,  2O4th,  2O5th,  2o6th,  2O7th,  2ioth.  (Intro- 
spection was  then  asked  for)  :  "I  knew  when  the  shock  was  com- 
ing, so  I  reacted  every  time  you  touched  me  up  nearer  the  elbow. 
If  I  did  not  react  you  would  shock  me.  I  caught  on  to  this 
about  three  or  four  days  before  the  last  trial." 

Subject  (Fr.  O'C).  Graduate  student — 29  trials.  Reacted 
on  29th  trial  and  laughed.  Told  experimenter  he  "did  not  get 
the  shock  that  time."  This  subject  did  not  have  the  time  to  con- 
tinue the  experiment. 

PART   II 

In  the  previous  experiments  the  vSubjects  were  asked  for  one 
introspective  account  only,  and  that  at  the  end  of  the  experiments, 
after  the  "reflex"  was  more  or  less  developed.  In  the  following 

2  Guessing  when  he  thinks  shock  is  coming.  Trying  to  outguess  the  ex- 
perimenter, and  sometimes  raises  his  finger  to  avoid  the  shock.  (This  in- 
formation was  given  to  the  experimenter  by  Subject  B.A.,  who  was  no  longer 
used  and  who  asked  him  about  the  experiment.  Subject  B.A.  gave  him  no 
information.) 

8  About  at  this  period,  the  subject  (as  he  tells  us  in  his  introspection) 
began  to  "catch  on." 
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experiments  they  were  asked  for  introspective  accounts  at  differ- 
ent times  in  the  course  of  the  experiment — during  the  period 
when  the  "reflex"  was  being  developed.  These  introspections 
appear  in  the  data  below. 

The  method  and  procedure  was  otherwise  the  same,  with  the 
exception  that  ten  volts  were  sent  through  the  inductorium  instead 
of  six.  \ 

EXPERIMENTAL   DATA    (PART   II) 

Subject  (B.V.H.).  Graduate  student  in  Psychology.  Re- 
actions to  touch  alone  (without  shock)  on  the  following  trials: 
I4th,  20th,  23rd,  29th,  3ist,  33rd,  39th,  46th,  48th,  5ist,  53rd, 
62nd,  65th,  7Oth,  73rd.  (On  the  23rd  trial  introspective  account 
had  been  asked  for :  "The  very  first  thing  was  the  inclination  toj 
pull  my  hand  away  when  I  thought  the  shock  was  coming.  \ 
Thought  of  pulling  my  finger  away  was  continuously  present.'" 
On  the  73rd  trial  another  introspective  account  was  asked  for: 
"Always  expected  the  shock  when  you  touched  me  high  up  on 
the  arm.  I  jerked  my  finger  sometimes  when  I  expected  the 
shock,  but  I  was  fooled,  as  I  did  not  get  it.")  (Experiment  con- 
tinued) :  77th,  82nd  (here  the  experimenter  tried  for  a  reaction 
and  did  not  get  it.  The  subject  was  then  shocked,  to  which  he 
remarked,  "I  thought  I  had  skipped  the  shock,  but  I  got  it  late."), 
85th,  86th,  95th,  97th,  99th,  iO3rd,  iO4th.  (Introspection  asked 
for)  :  "Twice  in  succession  to-day  you  touched  me  up  on  the  arm 
and  I  did  not  raise  my  finger  enough  to  leave  the  brass  electrode, 
but  I  might  have  jerked  it  a  little." 

Subject  (B.V.E.).  Graduate  student  in  Psychology.  Re- 
actions to  touch  alone  (without  shock)  on  the  following  trials — 
32nd,  37th,  5ist,  52nd.  (Introspection  I  asked  for)  :  "Always  a 
temptation  to  pull  away  my  finger — greatest  when  I  think  the 
shock  is  coming,  but  I  don't  know  when  it  is  coming.  Continual 
dread  of  shock;  try  to  prevent  the  jerks  in  my  arm,  but  impos- 
sible. Anticipation  of  the  shock  is  worse  than  the  shock  itself." 
— 6oth,  6ist,  62nd.  (Introspection  II  asked  for)  :  "Tried  to 
avoid  shock  by  pulling  back  finger.  Pulled  finger  away  when 
you  touched  me  up  on  the  arm"  (pointed  where) — 66th,  67th, 
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69th,  7oth,  75th,  77th.  (Introspection  III  asked  for)  :  "Shocks 
seemed  stronger  to-day.  I  pulled  my  finger  away  whenever  I 
thought  the  shock  was  coming." — 82nd,  89th,  94th,  95th,  97th, 
98th,  roist,  I02nd,  iO3rd.  (Introspection  IV  asked  for)  :  "I 
wanted  to  keep  finger  on  when  I  felt  shock  was  corning,  but 
pulled  away  involuntarily." — icxjth,  iioth,  H5th,  n6th.  "I 
avoid  the  shock  by  pulling  my  finger  away  sometimes." 

Subject  (S.).  Graduate  student  in  Psychology.  Reacted  to 
touch  alone  (without  shock)  on  the  following  trials:  nth — (In- 
trospection I)  :  "At  first  my  mind  was  in  a  state  of  expectancy, 
not  knowing  what  will  happen.  Soon  I  felt  the  light  touches 
of  the  instrument  in  the  experimenter's  hand  on  my  skin.  When 
a  spot  further  up  on  the  skin  was  touched,  the  other  hand,  which 
was  resting  over  the  metallic  plate,  was  withdrawn.4  .  .  .  After 
that  the  first  taps  on  the  skin  next  to  the  wrist  were  followed 
by  a  tap  further  up,  accompanied  by  a  shock.  Then,  every  time 
this  shock  was  expected,  the  pain  was  more  acute  at  the  base 
of  the  nail  of  the  middle  finger,  which  was  resting  on  the  metal 
ring.  At  the  end  of  the  experiment  a  feeling  of  relief  was  ex- 
perienced."— i6th,  I7th,  2Oth,  22nd,  26th.  (Introspection  II)  : 
"This  time  the  memory  of  the  painful  impressions  from  the  pre- 
vious experiment  asserted  itself  to  a  comparatively  great  extent. 
Imagination  played  its  part,  too,  so  that  sometimes  the  arm  was 
withdrawn  before  the  'climax'  in  the  electric  charge  was 
reached."  35th.  (Introspection  III)  :  "There  was  no  feeling 
of  expectant  pain  to-day.  My  mind  was  very  much  occupied,  as 
I  had  some  hard  work  to  do  after  the  experiment.  The  result 
was  that  the  withdrawal  of  the  hand  was  very  sudden,  whereas, 
when  I  directed  my  attention  to  the  pain  sensation,  this  was  not 
the  case." — 38th,  39th,  4oth,  41  st,  45th.  (Introspection  IV)  : 
"Tried  to  count  the  taps  below  before  you  touched  me  up  higher. 
After  the  first  trial  I  counted  them.  First  it  was  six,  then  seven, 
then  others,  and  I  lost  count.  Expected  shock  when  you  touched 
me  up  here  (showed  experimenter).  Twice  to-day  I  was  expect- 
ing shock  and  did  not  get  it,  and  I  did  not  lift  my  finger.  How- 

4  Referring  to  the  trials  previous  to  the  nth,  when  he  was  shocked. 
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ever,  I  had  the  finger  all  ready  for  it." — 53rd,  6oth,  63rd,  68th, 
69th,  75th,  76th,  78th.  (Introspection  V)  :  "More  intense  shock 
to-day.  Sometimes  the  finger  was  withdrawn  before  I  got  the 
shock." 

Subject  (N.)-  Undergraduate  student.5  Reacted  to  touch 
alone  (without  shock)  on  the  following  trials  only — 34th  and 
82nd.  The  introspective  account  after  the  sitting  in  which  the 
first  "conditioned  reflex"  appeared  is  as  follows:  "There  is 
always  a  shock  up  here  (pointed  where),  except  once  to-day  I 
was  expecting  it  and  it  didn't  come.  However,  I  was  set  for  it 
and  I  perhaps  jerked  a  little  bit."  The  introspection  after  the 
83rd  trial:  "I  get  all  set  to  withdraw  the  hand  and  sometimes 
the  shock  doesn't  come.  I  get  set  for  it.  It  is  just  like  when  you 
are  expecting  a  blow  and  you  get  all  set  for  it,  and  you  even 
jump." 

Subject  (McD.).  Undergraduate  student.  Reacted  to  touch 
alone  (without  shock)  on  the  following  trials :  2Oth,  24th,  27th. 
(Introspection  I) :  "I  was  trying  to  figure  out  the  system  of  taps 
before  the  shock  came.  It  was  too  varied.  Always  a  few  taps 
before  you  tap  me  up  on  the  arm,  then  the  shock  comes."  (The 
subject  thought  he  was  getting  a  shock  in  the  right  arm,  too, 
where  he  was  stimulated.) — 36th,  37th,  42nd.  (Introspection 
II)  :  "Every  time  the  shock  had  to  come' when  you  touched  me 
nearer  the  elbow.  A  couple  of  times  to-day  I  expected  it  and  it 
didn't  come.  I  thought  I  was  going  to  get  it  and  I  reacted 
some.  A  peculiar  sensation."  52nd,  56th.  (Introspection  III)  : 
"I  did  not  release  my  hand  from  the  ring  to-day.  Twice  I  got 
no  shock,  but  I  did  not  jump,  as  in  previous  days,  when  it  didn't 
come." 

Subject  (Cy.).  Undergraduate  student.  After  the  first  shock 
he  could  not  keep  his  hand  on  the  electrode.  He  stated  that  he 
received  a  severe  electric  shock  when  a  young  boy,  and  ever  since 
then  he  has  not  been  able  to  stand  any  kind  of  electricity. 

Subject  (Dr.  U.).  This  subject  knew  the  nature  of  the  ex- 
periment and  volunteered  a  sitting.  He  reacted  without  the  shock 

5  This  subject  was  used  in  the  next  series  of  experiments. 
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on  the  seventh  trial.  He  naturally  expected  a  shock  from  the 
first,  but  after  the  first  shock  he  claimed  a  "greater  anticipa- 
tion." "My  finger  trembled,  and  I  could  not  keep  it  steadily 
on  the  plate." 


DISCUSSION  OF  RESULTS 

Considering  these  introspections,  we  find  the  following  which 
might  indicate  that  some  kind  of  a  reflex  was  being  developed : 

Subject  (M.)  :  "Felt  myself  all  the  time  wanting  to  pull  my 
finger  away."6 

This  was  a  rather  general  experience  and  not  peculiar  to  this 
subject.  Similarly,  subject  (B.  V.  E.)  :  "I  wanted  to  keep  my 
finger  on  when  I  felt  that  the  shock  was  coming,  but  I  pulled 
away  involuntarily."7 

Subject  (B.V.E.)  not  only  feels  that  he  wants  to  pull  away, 
I  but  actually  does  so  involuntarily.  Subject  (S.)  also  reports 
that  "sometimes  the  arm  was  withdrawn  before  the  'climax.'  "8 
I  It  would  therefore  seem  that  there  was  a  good  deal  of  reflex 
j  activity  going  on  during  the  development  of  the  "conditioned 
reflex."  This  reflex  activity,  however,  has  a  distinct  relation  to 
the  conscious  fear  of  being  shocked — not  to  the  stimulus  on  the 
upper  part  of  the  arm  itself.  We  have  no  evidence  from  the 
introspections  to  show  that  the  fear  is  transferred  from  the  idea 
of  the  shock  to  that  of  a  touch  on  the  upper  part  of  the  forearm, 
or  that  the  mere  touch  on  a  special  point  of  the  skin  elicits,  with- 
out any  further  consciousness,  a  tendency  to  react.  The  possi- 
bility, therefore,  of  determing  the  threshold  by  this  method,  for 
the  purpose  of  comparing  it  with  the  conscious  threshold  of  dis- 
crimination of  touch  spots  seemed  to  us  rather  hopeless.  If  this 
method  were  continued  we  no  doubt  could  have  obtained  a 
threshold,  but  it  would  be  one  obtained  through  a  conscious  dis- 
crimination. We  found  that  we  never  got  it  even  approaching 

6  Supra    p.    32. 

7  Supra  p.  35 

8  Supra  p.  35. 
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perfect  development  without  the  reaction  being  evidently  de- 
pendent on  consciousness.  Let  us  suppose  that  we  had  devel- 
oped the  threshold  by  this  method ;  we  might  then  have  compared 
it  with  a  similar  threshold  determined  by  one  of  the  ordinary 
methods  which  depend  on  conscious  discrimination.  Comparing 
the  two  thresholds,  one  of  two  things  would  have  to  result :  they 
would  be  the  same  within  the  limits  of  probable  error,  or  they 
would  be  manifestly  different. 

Let  us  suppose  that  the  threshold  were  approximately  identical. 
We  might  then  assume  that  we  were  measuring  the  same  reflex 
arc  or  series  of  arcs  by  two  different  methods.  The  improved 
method,  involving  no  appeal  to  consciousness,  could  only  be  re- 
garded as  a  confirmation  of  the  accuracy  of  introspection. 

Suppose  that  we  would  get  decidedly  different  thresholds. 
Then  we  could  never  be  sure  that  we  were  dealing  with  identical 
sets  of  phenomena.  The  introspective  threshold  would  be  an  in- 
dependent value  interesting  in  itself  and  not  to  be  thrown  away 
as  a  mere  inaccuracy. 

We  then  see  that  the  "conditioned  reflex,"  if  any  such  thing 
really  exists,  cannot  be  used  (-as  Watson  thought)  to  supplant  the 
introspective  method.  If  it  is  a  real  reflex,  and  not  a  reaction 
dependent  on  an  act  of  consciousness,  it  has  a  value  separate  and 
distinct  from  conscious  responses,  and  is  to  be  studied  for  its 
own  sake  and  not  J:o_j5upplant  all  introspective  appeal.  As  a 
matter  of  fact,  we  never  obtained  a  well-developed  "conditioned 
reflex,"  except  in  subjects  who  eventually  got  an  insight  into  the 
fact  that  they  would  be  punished  unless  they  reacted  to  a  certain 
stimulus. 

This  being  the  case,  it  seemed  to  us  hopeless  to  get  a  true 
reflex  response  to  the  positive  stimulus,  for  it  was  very  clear 
that  the  subjects  were  not  reacting  in  a  reflex  manner,  but  that 
their  response  was  clearly  determined  by  a  conscious  discrimina- 
tion. 
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CONCLUSIONS 
(Section   I  ) 

1.  It  appears  that  the  factor  of  expectancy9  was  at  first  upper- 
most in  the  minds  of  all  the  subjects,  as  revealed  in  their  intro- 
spective accounts.     After  the  first  few  trials  (accompanied  by 
the  shock)  they  all  report  that,  following  a  few  taps  on  the  arm 
at  the  central  spot  (negative  stimuli),  a  shock  was  looked  for 
when  they  were  touched  by  the  positive  stimulus   (at  a  spot 
further  up  on  the  arm). 

2.  Characteristic  remarks  of  the  subject,  such  as,  "I  expected 
the  shock,  but  I  was  fooled,  as  I  did  not  get  it,"  and  "I  did  not 
get  the  shock  that  time"  (laughing),  "I  thought  I  was  going  to 
get  it  that  time  and  I  reacted  some,"  etc.,  before  the  reaction 
was  even  fairly  well  established,  reveal  the  fact  that  the  phenom- 
ena which  are  wont  to  be  called  conscious  certainly  were  in- 
volved. 

3.  In  all  cases  where  the  reaction  was  more  or  less  completely 
established  the  subjects  were  fully  aware  of  what  they  were 
doing.     Subject  (B.)  explicitly  stated  that  "I  reacted  every  time 
you  touched  me  nearer  the  elbow.     If  I  did  not  react  you  would 
shock  me."     Such  a  response  is  certainly  more  complex  than 
any  reflex  action.     It  appears  to  involve  a  discrimination  between 
the  negative  and  positive  stimuli. 

SECTION  II 
THE  REACTION  TIME  OF  THE  CONDITIONED  REFLEX 

From  the  previous  experiments  it  seems  likely  that  the  so- 
called  conditioned  reflex  depends  upon  a  conscious  element  for 
its  development.  It  was  decided  to  seek  further  evidence  on  the 
nature  of  this  reaction  by  an  attempt  to  measure  its  latent  period. 
Having  obtained  this,  it  could  be  compared  with  the  latent  period 

8  This  factor  of  expectancy,  if  we  are  permitted  to  call  it  such,  was  very 
noticeable  to  the  experimenter  who  observed  that  the  subjects  would  at  times 
jerk  away  from  the  electrodes  before  the  positive  stimulus  was  given — 
apparently  thinking  that  the  next  tap  would  be  that  of  the  positive  stimulus 
which  was  followed  by  the  shock. 
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of  other  reflexes,  as  well  as  the  similar  ones  which  have  been 
measured  in  the  usual  rea"Ction  time  experiments.  The  problem, 
therefore,  before  us  is  this:  Is  the  latent  period  of  the  con- 
ditioned reflex  about  the  same  as  that  of  the  other  reflex  actions, 
or  is  it  longer?  Its  time  value  ought  certainly  to  be  significant, 
for  if  it  has  practically  the  same  latent  period  as  the  other  re- 
flexes it  would  be  more  likely  to  be  of  a  similar  nature  to  them, 
and  it  might  perhaps  be  classified  among  them.  On  the  other 
hand,  if  it  should  have  a  reaction  time  which  is  longer  than  the 
latent  period  of  these  reflexes  it  would  mean  that  other  neural 
centres  are  involved.  Then  the  problem  would  be  to  determine 
its  relation  to  the  reaction  time  of  the  more  complex  processes 
which  involve  what  we  are  wont  to  term  conscious  phenomena. 

Considerations  of  expediency  led  us  to  adopt  another  method  of 
procedure  in  measuring  the  latent  period  of  the  conditioned  re- 
flex. Watson,  in  his  article,  spoke  of  the  discrimination  between 
bell  and  hammer  as  one  method  of  getting  the  conditioned  reflex. 
Such  a  discrimination  lends  itself  very  easily  to  the  measurement 
of  the  latent  period.  One  has  only  to  arrange  a  bell  and  hammer 
in  an  ordinary  reaction  time  set  of  apparatus  and  add  on  an  in- 
duction coil  for  punishment,  and  the  whole  arrangement  is  com- 
plete. In  these  experiments  we  thought  it  well  to  measure  also 
the  reaction  time  of  the  subject  to  the  punishment  and  compare 
this  with  the  latent  period  of  his  conditioned  reflex.  To  do  this 
another  chronoscope  (the  pendulum  chronoscope)  was  placed  in 
circuit  with  the  inductorium  in  order  to  get  the  subject's  reaction 
time  in  the  shock  stimulus.  Thus,  as  the  Hipp  chronoscope  was 
in  circuit  with  the  hammer  stimulus,  so  that  the  pendulum  chrono- 
scope was  in  circuit  with  the  shock  stimulus,  and  the  reaction 
times  to  both  were  registered. 

One  need  not  then  record  graphically  the  reaction,  but  simply 
measure  its  latent  period  by  means  of  the  Hipp  chronoscope. 
Whatever  the  results  may  be,  the  accurate  measurement  of  the 
latent  time  of  the  conditioned  reflex  should  be  a  distinct  help 
towards  the  better  understanding  of  the  intimate  nature  of  this 
interesting  phenomenon. 


THE  CONDITIONED  REFLEX  41 

THE  APPARATUS 

The  apparatus  in  this  experiment  consisted  of   the  following 
parts : 

a.  A  metallic  plate  (E)  (see  figure  III,  used  as  an  electrode, 
upon  which  the  subject  placed  the  palm  of  his  right  hand. 

b.  An  ordinary  reaction  key    (R.   K.)    fitted  with  a  small 
metallic  rod  about  twenty-five  centimetres  long,  at  the  extreme 
end  of  which  the  subject  rested  the  middle  finger  of   his  right 
hand.     This  rod  was  used  as  the  second  electrode  (E'),  and  the 
key  was  so  adjusted  that  the  slightest  reaction  of  the  subject's 
finger  broke  an  electric  contact. 

c.  A  Hipp  chronoscope  (H.C.),  connected  in  circuit  with  the 
subject's   reaction  key  and  a  magnetic  sounding  hammer  (H). 
This  circuit  was  connected  to  the  house  current  through  a  rheo- 
stat (R). 

d.  A  magnet  sounding  hammer,  the  magnets  of  which  (H1) 
were  connected  to  the  storage  batteries  through  a  switch  (II), 
which  was  operated  by  the  experimenter.     By  means  of  this 
switch,  then,  the  experimenter  sounded  the  hammer  (this  was 
called  the  "positive"  stimulus) — which,  in  turn,  closed  the  circuit 
through  the  Hipp  chronoscope  and  the  subject's  reaction  key, 
starting  the  chronoscope.     The  reaction  of  the  subject  (when  he 
did  react  to  this  stimulus)  broke  the  circuit,  stopping  the  Hipp 
chronoscope. 

e.  A  magnetic  signal  bell  (B),  which  was  connected  to  the 
batteries  through  another  switch  (I),  operated  by  the   experi- 
menter, was  used  as  the  "negative"  stimulus. 

f.  The  inductorium  (C)   was  used  for  giving  the  shock  or 
punishment.     The  secondary  of  the  inductorium  was  connected 
to  the  two  electrodes.     The  primary  of  the  inductorium  was  con- 
nected through  the  pendulum  chronoscope,  the  subject's  key,  a 
third  switch  (III),  operated  by  the  experimenter,  and  the  storage 
batteries,  in  such  a  way  that  as  soon  as  the  shock  was  given  the 
pendulum  chronoscope  started  to  swing,  and  as  soon  as  the  sub- 
ject reacted  it  stopped  the  pendulum  chronoscope. 

Three  switches,  therefore,  were  operated  by  the  experimenter 
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(see  figure  III).  The  first  switch  (I)  simply  rang  the  bell  (the 
negative  stimulus) ;  the  second  switch  (II)  sounded  the  hammer 
(the  positive  stimulus)  and  started  the  Hipp  chronoscope,  the 
subject's  reaction — if  he  did  react — stopping  it.  The  third 
switch  (III)  administered  the  shock  and  started  the  pendulum 
chronoscope  simultaneously.  The  Hipp  chronoscope  measured 
the  reaction  time  to  the  positive  stimulus,  and  the  pendulum 
chronoscope  measured  the  reaction  time  to  the  shock.  A  screen 
shut  off  all  the  apparatus  from  the  subject.  The  full  strength 
of  the  storage  batteries  (twelve  volts)  was  sent  through  the  in- 
ductorium.  A  volt-meter  was  in  circuit. 

PROCEDURE 

The  subject  sat  at  a  table,  resting  his  hand  comfortably  upon 
one  electrode  and  his  finger  of  the  same  hand  on  the  other.  The 
chronoscopes  having  been  set,  the  experimenter  rang  the  bell 
(switch  I,  the  negative  stimulus)  two,  three,  five,  or  maybe  eight 
times.  (The  number  was  made  as  varied  as  possible).  This 
was  followed  by  the  sounding  of  the  hammer  (switch  II,  the 
positive  stimulus).  The  experimenter  kept  this  switch  closed 
and  watched  the  Hipp  chronoscope,  which  had  started  at  the  tap 
of  the  hammer.  If  the  subject  reacted  to  the  hammer  (which 
he  never  did  at  first)  the  Hipp  chronoscope  stopped  moving  and 
the  reading  was  taken  from  it.  If  he  did  not  react  to  the  ham- 
mer (as  the  experimenter  could  easily  detect  from  his  observa- 
tion of  the  Hipp  chronoscope,  which  in  this  case  continued  to 
move)  the  shock  or  punishment  (Switch  III)  was  immediately 
given.  This  switch  simultaneously  started  the  pendulum  chron- 
oscope, and  the  subject's  reaction  to  the  shock  stopped  the  pendu- 
lum as  well  as  the  Hipp  chronoscope.  The  reaction  time  to  the 
shock  was  then  taken  from  the  pendulum  chronoscope.  This 
complete  process  we  will  call  a  "trial,"  for  convenience. 

The  experimenter  then  took  the  new  reading  of  the  Hipp  chron- 
oscope and  readjusted  the  pendulum,  whereupon  a  new  trial  was 
begun.  The  trials  were  repeated  again  and  again  until  the  sub- 
ject began  to  react  to  the  positive  stimulus  without  the  shock, 
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i.  e.,  until  the  "conditioned  reflex"  was  obtained,  and  these  read- 
ings were  all  taken  from  the  Hipp  chronoscope. 

The  casual  remarks  of  the  subjects  given  while  the  experiments 
were  in  progress  were  all  carefully  noted,  and  appear  in  the  data 
at  the  exact  place  in  the  experiment  where  they  were  given  by  the 
respective  subjects.  These  were,  however,  considered  of  second- 
ary importance  in  this  section  of  the  work;  nevertheless,  they 
were  conspicuous  in  revealing  what  was  going  on  in  the  minds 
of  the  subjects,  as  will  be  seen  below. 

Control  readings  were  taken  from  the  Hipp  chronoscope 
before  and  after  the  sittings.  We  found  a  small,  variable  error 
of  from  two  to  three  sigma,  which  proves  to  be  of  little  import- 
ance. The  pendulum  chronoscope  was  also  tested  several  times 
for  control  readings,  and,  although  it  measured  only  in  hun- 
dredths-seconds,  it  proved  to  be  surprisingly  constant. 

The  subjects  were  entirely  uninformed  concerning  the  nature 
of  the  experiment,  and  were  treated  (as  in  the  previous  experi- 
ments) as  much  as  possible  like  animals.  They  were  asked  to 
mention  the  experiment  to  no  one. 


EXPERIMENTAL  DATA 
EXPERIMENT  WITH  SINGLE  WEAK  SHOCK  (Preliminary) 

A  weak  shock  was  at  first  tried  without  success  (the  "make" 
shock  of  the  inductorium).  Five  subjects  were  given  many 
trials,  but  no  "conditioned  reflexes"  appeared.  The  results 
follow : 

Subject  (R).  A  graduate  student  in  psychology.  Eighty 
trials  were  given  and  he  did  not  react  at  all  to  the  hammer  alone, 
i.  e.,  he  was  shocked  eighty  times,  and  even  then,  when  offered 
the  hammer  without  the  shock,  he  did  not  react.  This  subject 
later  informed  himself  of  the  nature  of  the  experiment  and  was 
no  longer  used. 

Subject  (Ma.).  A  graduate  student.  Was  given  45  trials, 
and  subject  (M.),  an  undergraduate  student,  was  given  60  trials, 
but  no  reactions  appeared  without  the  shock. 
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Subject  (N.).  An  undergraduate  student,  who  was  used  in 
the  previous  experiment — was  given  118  trials,  and  no  reactions 
were  obtained  to  the  hammer  alone. 

Subject  (T.)  An  undergraduate  student,  was  given  166 
trials  with  like  results.  (Subjects  N.  and  T.  continued  as  sub- 
jects in  the  experiments  to  follow.) 


EXPERIMENT  WITH  FARADIC  SHOCK  OR  PUNISHMENT 

The  Faradic  shock  was  then  used.  However,  this  involved  a 
serious  difficulty  in  getting  subjects  to  continue  the  experiment 
after  the  first  day.  One  of  them — subject  C,  the  colored  jan- 
itor— had  to  be  bribed,  and  even  then  he  would  not  continue  the 
experiment  under  any  circumstances.  The  results  follow : 

Subject  (N.).  After  eight  shocks  the  subject  responded 
(without  the  shock)  on  the  ninth  trial,  saying,  "I  got  away  from 
it."  On  the  next  two  trials  (the  loth  and  nth)  he  also  re- 
sponded and  laughed.  Reactions  without  the  shock  then  came 
frequently  on  the  following  trials:  I3th,  I5th  ("I  am  stealing  on 
you  here;  I  did  not  get  it"),  i6th,  lyth,  i8th,  iQth,  2ist,  22nd, 
and  successively  after  that,  with  the  exception  of  an  occasional 
shock  given  now  and  then  as  punishment  when  the  subject  did 
not  react  quickly  enough. 

The  time  for  127  of  these  "conditioned  reflexes"  was  taken, 
and  their  time-curve  appears  in  an  accompanying  figure  (Figure 
IV).  The  letters  "S"  in  the  curve  denote  that  the  subject  was 
shocked  at  these  periods  in  the  development  of  this  reaction.  The 
reaction  time  to  these  shocks  appears  in  brackets  after  the  letter 
"S"  in  the  curve. 

After  127  of  these  "reflexes"  were  measured,  the  subject  was 
told  that  he  would  not  be  shocked  any  more,  but  that  he  should 
react  as  quickly  as  possible  every  time  he  heard  the  hammer  rap 
The  subject  laughed  and  said,  "I  have  been  doing  that  right 
along."  125  of  these  conscious  discrimination  reactions  to  the 
hammer  were  then  measured,  and  the  reaction  time  curve  for 
them  appears,  together  with  the  time  curve  for  the  "conditioned 
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reflexes"  of  this  subject,  in  Figure  IV. 

One  notices  in  these  curves  a  marked  resemblance  in  character. 
The  time  in  the  "conditioned  reflex"  curve  is  almost  invariably 
shortened  after  every  shock  ("S"). 

Subject  (T.).  After  the  first  shock  or  punishment  with  the 
Faradic  current,  this  subject  reacted  four  times  (on  the  2nd,  3rd, 
4th,  and  5th  trials)  to  the  tap  of  the  hammer — without  the  shock 
— saying,  "I  am  afraid  of  it."  Then  (on  the  6th  trial)  he  did 
not  react,  and  he  was  given  the  punishment  (shock) .  There  was 
no  difficulty  in  getting  this  subject  to  withdraw  his  finger  with- 
out the  shock,  from  then  on.  In  fact,  on  the  next  two  trials  his 
finger  was  withdrawn  before  the  hammer  was  sounded,  and  we 
got  zero  readings  from  the  Hipp  chronoscope.  These  reactions 
may  be  called  "previous"  reactions.  This  subject  was  frequently 
in  the  act  of  withdrawing  his  finger  when  the  hammer  was 
sounded,  and  we  therefore  got  many  very  short  reaction  times — 
which  may  also  be  called  "previous"  reactions. 

One  hundred  and  one  readings  were  then  taken  from  the  Hipp 
chronoscope  ("conditioned  reflexes"),  and  their  time-curve 
appears  in  Figure  V,  together  with  the  curve  for  100  conscious 
discrimination  reactions,  to  the  hammer.  The  number  of  short 
("previous")  reactions  in  the  "conditioned  reflex"  curve  of  this 
subject  is  quite  noticeable,  and  only  shows  that  the  subject  was 
indeed  "afraid  of  it,"  as  he  said.  The  letters  ("S")  in  the  curve 
denote  that  the  subject  was  shocked  at  that  time  during  the  ex- 
periment. The  reaction-time  to  the  shock  appears  in  the  curve, 
in  brackets,  after  the  letters  ("S"). 

Subject  (C).  The  colored  janitor.  (As  stated  before,  this 
subject  after  the  first  shock  had  to  be  bribed  to  continue  the  ex- 
periment.) After  31  trials  with  the  shock  the  subject  reacted 
five  times  (on  the  32nd,  33rd,  34th,  35th,  36th  trials)  to  the 
positive  stimulus  without  the  shock,  saying,  "I  jump  just  the 
same."  On  the  37th  trial  he  did  not  respond  and  was  punished 
(shocked).  After  that  the  reactions  to  the  positive  stimulus 
without  the  shock  were  frequent,  as  shown  in  the  accompanying 


FIG.  6.  Showing  Conditioned  Reflex  curve  (full  line),  and  curve  of  dis- 
crimination (dotted  line).  Subject  (C).  The  first  part  (marked  I),  shows 
time  of  reaction  to  shock  before  the  first  conditioned. 
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time  curve  (Figure  VI).  However,  after  having  obtained  the 
measure  of  31  "conditioned  reflexes,"  the  subject  would  under  no 
consideration  continue  the  experiment.  We  therefore  then  took 
36  conscious  discrimination  reactions  to  the  hammer  and  released 
him. 

This  time-curve  for  these  conscious  discrimination  reactions 
appears,  together  with  the  curve  for  his  31  "conditioned  re- 
flexes," in  Figure  VI.  The  comparatively  long  latent  time  of 
this  subject's  reactions  to  the  shock  (as  seen  in  this  figure)  is 
interesting. 

Subject  (Cx.).  Graduate  student.  After  21  shocks  this  sub- 
ject responded  to  the  positive  stimulus  without  the  shock  on  the 
22nd  trial.  On  the  next  three  trials  he  had  to  be  punished 
(shocked)  before  he  reacted.  On  the  26th  trial  he  reacted  again 
to  the  positive  stimulus  without  the  shock,  but  again,  on  the  next 
three  trials,  he  was  punished  (shocked).  Then,  from  the  3Oth 
trial  on,  he  began  to  react  to  every  sound  of  the  bell  (negative 
stimuli),  and  to  each  tap  of  the  hammer  (positive  stimulus), 
saying,  "Are  you  getting  what  you  want  now?"  However,  after 
the  5 ist  trial  he  stopped  reacting  to  the  bell  (reacting  only  to  the 
hammer)  and  laughed.  Only  one  punishment  was  necessary 
after  that — after  the  6ist  trial — and  the  subject,  after  the  experi- 
ment was  over,  stated  that  he  at  one  time  did  not  withdraw  his 
finger  in  the  usual  manner  but  kept  it  on  the  key  merely  to  see 
what  would  happen. 

The  reaction-times  for  in  of  these  "conditioned  reflexes" 
were  measured,  and  the  time-curve  for  this  subject  appears  in 
Figure  VII.  Then  102  conscious  discrimination  reactions  to  thp 
hammer  were  measured,  and  the  curve  for  these  appears  in  con- 
junction with  this  subject's  "conditioned  reflex"  curve — in  Figure 
VII.  The  similarity  of  the  conscious  discrimination  curve  to  the 
conditioned  reflex  curve  in  this  figure  is  very  marked.  In  fact, 
they  are  practically  identical. 
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The  so-called  conditioned  reflex  was  developed  on  three  other 
subjects,  but  a  sufficient  number  of  reactions  were  not  obtained 
to  construct  their  time-curves. 

Subject  (H.).  An  undergraduate  student — 60  trials.  This 
subject  was  very  much  afraid  of  the  shock.  After  19  trials  with 
the  shock  the  first  reaction  to  the  positive  stimulus  appeared.  The 
number  of  the  trial,  together  with  the  time  of  the  reaction  to  the 
positive  stimulus  and  the  accompanying  remarks  of  the  subject, 
are  as  follows : 

Trial               Reaction-Time  Remarks 

2Oth  0.153  sec "Nope !  I  missed  it." 


28th 0.499 

38th  o.in 

45th  0.004 

47th  0.117 

0.319 


"Missed  it." 

"Oh  pshaw,  I  didn't  get  anything." 

"I  pulled  before." 

"I  pulled  again." 


After  this  sitting  the  subject  said:  "I  am  afraid  all  the  time  of 
the  shock.  I  don't  know  whether  I  do  you  any  good  or  not,  jerk- 
ing away  like  that."  On  the  next  sitting,  after  the  first  shock  the 
subject  could  not  keep  his  finger  on  the  electrode.  He  always  re- 
acted before  the  hammer  sounded. 

Subject  (Sh.).  An  undergraduate  student.  After  14  trials 
with  the  shock  this  subject  reacted  to  the  positive  stimulus  with- 
out the  shock  on  the  I5th  trial  (0.686  sec.),  saying,  "It  didn't 
come  that  time."  Again,  on  the  28th  trial  he  reacted  without  the 
shock  (0.821  sec.),  saying,  "I  didn't  get  it."  This  subject  evi- 
dently withdrew  his  finger,  thinking  that  something  was  wrong. 

Subject  (Th.).  A  graduate  student — 70  trials.  The  number 
of  the  trial,  together  with  the  time  of  the  reaction  to  the  positive 
stimulus  and  the  accompanying  remarks  of  the  subject,  are  as 
f  ollow's : 
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Trial 

i8th  

2oth  0.655 

25th  0.330 

27th  o.ooo 

30th  0.513 

33rd 0.270 

34th  0.121 

38th  0.1074 

4ist   0.382 

52nd 0.033 

54th  o.ooo 

55th  0.429 

57th 0.558 

59th  0.625 

6ist  o.ooo 

63rd 0.802 

66th  0.417 

67th  0.738 


Reaction-Time  Remarks 

0.509  sec "Twice  today  I  didn't  feel  any  shock." 

'     "It  didn't  work." 

'     "Nothing  doing,  hey?"     (Previous.) 


"You  are  fooling  me  now." 

"Oh,  I  didn't  get  the  shock." (Previous.) 
"I  raised  my  hand  too  soon." 


"There  were  shocks  at  times  and  no  shocks  at  other  times.  When 
I  hear  the  'click'  (of  the  hammer)  I  expect  a  shock.  When  I 
didn't  get  the  shock  it  was  a  peculiar  sensation.  I  imagine  the 
same  as  when  I  do  get  it."  (This  subject,  thinking  he  had  fin- 
ished the  experiment,  was  informed  of  the  nature  of  the  experi- 
ment and  was  then  no  longer  used.) 

DISCUSSION  OF  RESULTS 

Our  aim  in  measuring  the  time  of  the  conditioned  reflex  was 
to  get  a  further  insight,  if  possible,  into  its  nature.  A  comparison 
of  the  latent  period  of  the  conditioned  reflex  with  that  of  other 
reflexes  and  reactions  will  be  the  first  step  in  our  further  in- 
vestigation. First  let  us  consider  the  various  attempts  to  measure 
the  latent  period  of  reflex  actions,  and  then  the  reaction-time 
experiments  in  man. 

Many  experimenters  have  measured  the  time  of  several  forms 
of  reflex  action.  However,  there  is  a  great  difference  in  their 
values,  due  no  doubt,  to  a  great  extent,  to  the  differences  in 
method  and  technique  employed.  Thus,  the  method  of  Turck, 
who  stimulated  the  tip  of  the  frog's  toe  by  dipping  it  into  a  weak 
acid  and  then  measured  the  interval  between  the  application  of 
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the  stimulus  and  the  reaction  of  the  limb,  might  give  any  time 
from  5  to  30  seconds.  But,  of  course,  the  time  lost  during  which 
the  acid  is  soaking  through  the  skin  should  be  taken  into  con- 
sideration. On  the  other  hand,  the  application  of  induction 
shocks  to  a  nerve  ending  yields  a  much  shorter  time.  Again,  in 
the  lower  animals  it  has  been  found  possible  to  measure  the  time 
during  which  the  stimulus  is  elaborated  in  the  spinal  cord.  This 
is  done  by  subtracting  the  time  of  nerve  conduction  to  and  from 
the  cord  from  the  total  reaction  time. 

The  following  measures  have  thus  been  obtained  i1 

Wundt — (Stimulating  gastrocnemus  muscle  in  frog)    0.008  sec. 

(In  crossed  reflex)    0.012    " 

Buchanan 0.014  to  0.012    " 

These  are  termed  the  simplest  reflex  obtainable. 

The  following  reflex  movements  of  the  turtle  have  been  ob- 
served by  G.  Fano:2 

Reaction  of  neck  and  head  0.060  sec. 

„        „    foreleg 0.063    „ 

"  hindleg    0.060    " 

"         "   hindleg  (crossed  reflex)    0.085    " 

Raising  lower  jawbone   0.052 

The  lid  reflex  has  been  the  object  of  considerable  observation. 
The  list  below  contains  some  of  the  experimenters  and  their  re- 
spective reaction  times  obtained. 
S.  Exner3 — (closing  the  lid  after  a  light  stimulus.    Attached 

writing  instrument  to  the  lid.)    0.2168  sec. 

Zwaardemaker  and   Lens4    0.088    sec. 

Garten5 — (Photographic  registration)    0.061  to  0.132  sec. 

S.  Exner — (by  stronger  elect,  stimulus)    0.0578  sec. 

("     weaker      "  "        )    0.0662  sec. 

1  Reported  by  Herrick ;  Intro,  to  Neurology,  1916,  p.  08. 

2G.  Fano;  Arch.  Ital.  de  Biol.,  39,  85,  1903.  (Quoted  by  W.  Nagel; 
Handbuch  der  Psysiol.  des  Menschen,  1909,  IV,  p.  263. 

8  Sigm.  Exner,  Pfltigers  Arch.  f.  d.  ges.  Physiol.  8,  p.  526,  1874.  (Quoted 
by  Nagel.) 

4  H.  Zwaardemaker  und  L.  J.  Lans,  Zentralbl.  f .  Physiol.  1899,  Nr.  13. 
(Quoted  by  Nagel.) 

B  S.  Garten,  Pflugers  Arch.  f.  d.  ges.  Physiol.,  71,  p.  477,  1899.  (Quoted 
by  Nagel.) 
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Mayhew6 — (by  tactile  stimulation  of  the  skin  of  the  cheek)  .0.0420  sec. 

Langendorff  and  C.  Franck7 — (by  blowing  on  cornea) 0.07  to  0.182  sec. 

(by  blowing  on  cornea  in  rabbit)    0.065  to  0.069  sec. 

The  knee-jerk  or  patellar  reflex  has  often  been  investigated  in 
man.  The  following  table  (given  by  Nagel)  shows  the  time- 
values  observed  by  various  experimenters.8 

Burckhardt    (1877)     0.040  sec. 

Tschirjeff    (1879)    0.058  to  0.061  sec. 

Cowers    (1879)    0.09  to  0.15  sec. 

Brissand   (1860)   normals   0.048  to  0.052  sec. 

Brissand   (1860)   patients  with  increased  excitability 0.038  to  0.042  sec. 

Waller    (1880)    0.03  to  0.04  sec. 

Watteville    (1882)    0.030  sec. 

Eulenberg   (1882)    0.016  to  0.038  sec. 

Rosenheim    (1884)     0.025  to  o.io  sec. 

Jendrassik   (1894)    0.039  sec. 

Dodge  and  Benedict  (1915)  found  a  reflex-time  of  from  0.043 
to  0.051  seconds  for  a  knee-jerk.9 

Frangois  Franck  stimulated  one  leg  of  the  frog  and  awaited 
the  reaction  of  the  other  leg  (crossed  spinal  reflex),  and  obtained 
a  time  of  0.022  seconds.10 

Nagel  observes  that  smooth  muscles  offer  a  greater  resistance 
to  contraction  upon  stimulation.  Thus,  he  cites  the  following 
time-values,  obtained  on  the  pupillary  reflex.11 

Light  thrown  in  eye — Listing 04  sec. 

F.  Artljun  &  Bonders  0.492  sec. 

M.   vonVintschgan    0.3  to  0.33  sec. 

The  Plethysmographic  measure  of  the  vasomotor  reflex  on 
man  is  3  to  4  seconds.  Thus  there  is  a  greater  resistance  to  dis- 
turbance of  the  inner  organs. 

By  increasing  the  induction-shock  which  stimulated  the  triceps 
muscle  of  the  dog,  Francois  Franck12  observed  the  following  re- 
flex times :  0.040  sec.,  0.038  sec.,  0.026  sec.,  0.022  sec.,  thus  show- 

6  D.  P.  Mayhew,  Jr.  of  Exper.  Med.,  2,  pp.  35-38,  1897. 

7  C.    Franck,   Ueber   die   zeirlichen   Verhaltnisse    des    deflectorischen    und 
willkurlichen  lidschlusses.  Inaug.  Diss.,  Konigsberg,  1889.    (Quoted  by  Nagel.) 

8W.  Nagel,  Handbuch  der  Physiol.  des  Menschen,  IV,  1909,  p.  265. 

9  Dodge  &  Benedict,  Carnegie  Publ.,  1915,  Wash.,  D.  C.,  pp.  36-46. 

10  See  Nagel,  op.  cit.,  p.  267. 
"  Ibid. 

12  Nagel,  op.  cit.,  p.  268. 
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ing  the  influence  of  the  strength  of  the  stimulus  upon  the  time  of 
the  reaction.  Exner  (cited  above)  noticed  this  in  his  observa- 
tions upon  the  lid-reflex.  W.  Nagel13  also  stimulated  the  triceps 
femoris  muscle  in  the  frog  and  obtained  a  reflex-time  of  from 
0.05  to  0.06  seconds.  Wundt  found  that  temperature  effected 
the  reflex-time  in  the  frog.14  Broca  and  Richet  also  found  that 
it  effected  convulsion  reflexes  in  mammals.  By  taking  the  temper- 
ature of  the  animals  at  different  degrees  they  obtained  the  reflex 
convulsions,  as  follows:15 

Temp.  cent.          Time  (seconds). 
40  ..............  0.042 

39  ..............  0-045 

37  ..............  0.048 

36  ..............  0.049 

35  ..............  0.050 

34  ..............  0.060 

31-5  .............  0.080 

29  ..............  o.ioo 

Thus,  from  all  of  the  above  time-values,  it  is  safe  to  state  that 
the  latent  period  of  any  reflex  involving  voluntary  muscles  is 
easily  less_than  one-tenth  of  a  second. 

We  may  next  consider  the  reaction-time  experiments.  Wundt 
quotes  the  following  :16 


Experimenter   . 

Muscular  and  Sensorial  Reaction 
Muscular                                                    Sensorial 
R.  Time  

R.Time 
.  .  216 

N.  Lange 
Balkin 
L.    Lange 
N.  Lange 
L.  Lange 
G.  Martius 

....      sound  .  . 

.    127 

sound  

a 

121 

« 

.    2Vt 

a 

.    124 

« 

.    23O 

elect,  stim. 
light    .  . 

105      ... 

.    172 

elect,  stim  
,  light    

..    213 
.    20O 

a 

.    182 

a 

.    201 

Sound  ........  149  —  180  —  150  —  167  —  136  —  120  —  122  —  125 

Light  .........  200—188—224—222—150—193—191  —  150 

Electricity  ----   182—154—201—201—133  —  117—146— 


"Ibid. 
«  Ibid. 
16  Wm.  Wundt,  Physiol.  Psy.,  Funfte  Auflage,  III,  p.  414-430. 
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The  above  values  are  all  more  than  one-tenth_of  a  second  in 
time.  (The  figures  here,  and  in  the  following  tables,  as  given 
by  Wundt,  represent  "sigma,"  i.  e.,  thousandths-seconds).  As  the 
reactions  become  more  complex  the  time  is  naturally  greater,  as 
is  shown  below. 

Discrimination 
R.  Time  Experimenter 

Between  two  stimuli 176-190  sigma17 (Friedrich). 

224-235     "         (Tischer). 

286-295     "         (Wundt). 

"       four       "        293  "         (Friedrich). 

287  "         (Tischer). 

"        337  "         (Wundt). 

Recognition 

R.  Time  Experimenter 

Numbers  of  one  digit 324-308  sigma (Friedrich) . 

"     "      "     194-348     "  (Tischer). 

"    "      "       270-378      "  (Wundt). 

"six     "     1079-1082 "  (Friedrich) . 

"     "      "     887-1387"  (Tischer). 

"     "      "     482-960     "  (Wundt). 

Choice  Reactions 

R.  Time  Experimenter 

(average  of  8  readings) 

ONE  hand  reacting  to  weak      stim.  ..  312         sigma  ..  (Tischer). 

BOTH  hands    "         "stronger   "     ..31754         "  ..(      "      ). 

ONE  hand        "         "color         "      ..295-340     "  . .  (Cattell&  Berger). 

BOTH  hands    "  "     ..314-438     "  ..(     "       "       "     ). 

ONE  hand        "         "word        "      ..319-401     "  ..(     "       "       "     ). 

BOTH  hands    "  "      ..348-437     "  ..(     "       "       "     ). 

Association-Time 

Total  reaction-time  (including  simple  reaction-time)  ..  1037  sigma  ..  (R.  B.) 

"  ..  896  "  ..  (M.T.) 
"  ..  1154  "  ••  (S.H.) 
"  . .  1009  "  •  •  (W.W.) 

Where  now  does  the  "conditioned  reflex"  belong  if  we  are  to 
place  it  merely  on  the  basis  of  its  latent  period?  We  are  con- 
fronted at  the  outset  with  a  difficulty.  The  series  of  values  which 
we  have,  include  many  "previous"  re  actions  giving  zero  reacthn- 

17  Wundt,  op.  cit. 


THE  CONDITIONED  REFLEX 


57 


times  or  measurements  closely  approaching  zero.  These  are  evi- 
dently not  conditioned  reflexes  to  the  sound  of  the  hammer, 
because  they  often  take  place  before  it  raps.  They  are  merely  in- 
voluntary jerkings  produced  by  the  emotion  of  fear.  If  we  were 
to  add  these  in  we  would  unjustifiably  lower  the  average.  On  the 
other  hand,  there  are  a  number  of  very  long  reactions,  which 
are  probably  due  to  the  fact  that  the  subject  is  lagging  through 
inattention  or  the  lack  of  any  definite  task. 

Under  these  circumstances,  it  would  seem  that  the  mode  rather 
than  the  average  would  be  more  likely  to  give  us  the  true  time 
value  of  the  latent  period  of  the  conditioned  reflex. 

TABLE  I 

Showing  distribution  of  "conditioned  reflexes,"  according  to  the  reaction  times  measured, 

for  each  subject. 


Sub- 
ject. 

N. 

T. 

C 

Cx. 
H. 
Sh. 
Th. 
Total 

oto 

50  sigma 

51 

IOO 

IOI 
ISO 

151 
2OO 

2OI 
2  SO 

251 

300 

301 

3  SO 

351 

400 

401 
450 

451 

500 

Soi 
550 

551 
6OO 

601 
650 

651 

700 

701 
750 

75i 
800 

801 

850 

I 
* 

12 

17 

17 

24 

16 

II 

5 

5 

2 

o 
I 

2 

0 

i 
3 

2 

O 

6 
i 

2 

3 

i 
i 

3 

i 

i 

2 

4 
o 

0 
0 

2 
0 

2 
O 

127 

IOI 

34 
(24=0) 

16 

16 

7 

4 

2 

5 

5 

2 

I 
I 

4 

i 

2 

2 

3 

2 

2 

i 

2 

3 

3i 
in 

2 

5 

8 

47 

37 

4 

3 

2 

0 

O 

o 

o 

I 

o 

2 

I 

0 

O 

I 

0 

O 

I 

0 

o 

0 

0 

O 

o 

O 

6 

O 

o 

0 

o 

o 

0 

0 

O 

O 
2 

0 

o 

O 

2 

o 
I 

o 

I 

I 

O 
I 

o 
o 

I 

2 

2 

18 

4 

0 

I 

0 

o 

I 

I 

I 

I 

57 

39 

46 

81 

60 

20 

17 

14 

8 

4 

8 

3 

II 

9 

8 

4 

7 

396 

The  following  table  (I)  gives  us  the  results  of  all  the  subjects 
distributed  in  intervals  of  50  sigma.  The  mode  for  all  subjects 
lies  between  151  and  200  sigma.  Such  a  value  is  certainly  not 
that  of  an  ordinary  reflex  involving  the  voluntary  musculature. 
It  is  comparable  to  the  longer  values  obtained  for  muscular  re- 
actions, or  to  the  shorter  ones  obtained  for  conscious  discrimina- 
tion reaction  between  two  stimuli. 

Only  two  of  the  subjects  have  well-defined  modes.  These  are 
subjects  (N.)  and  (Cx.).  The  average  of  N.'s  24  reactions  at 
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the  modal  value  is  170.4  sigma;  the  average  of  Cx.'s  reactions 
at  the  modal  value  is  175.6  sigma. 

Let  us  now  see  what  values  were  obtained  by  an  ordinary  dis- 
crimination reaction  with  our  subjects.  The  time  of  the  con- 
ditioned reflex  is  on  the  whole  a  little  shorter  than  those  quoted 
by  Wundt  for  discrimination  reactions.  Let  us  see,  therefore, 
what  times  our  subjects  gave  when  they  make  a  discrimination 
reaction  to  the  same  stimuli  used  in  the  development  of  the  con- 
ditioned reflex — the  bell  and  the  hammer. 

TABLE  II18 


Sub- 
ject 

oto 

o  sigma 

51 

IOO 

IOO 

150 

iSi 
200 

2OI 

250 

251 
300 

301 
350 

351 
4OO 

401 
450 

45i 
500 

5oi 
550 

551 

600 

Total 

N 

o 

IO 

9 

57 

30 

12 

2 

3 

I 

I 

0 

0 

125 

T 

o 

9 

27 

38 

15 

5 

4 

I 

I 

0 

o 

o 

IOO 

C 

0 

o 

2 

17 

2 

6 

4 

2 

2 

0 

I 

0 

36 

Cx 

o 

0 

4 

50 

41 

4 

2 

O 

I 

0 

o 

0 

1  02 

Total 

0 

19 

42 

162 

88 

27 

12 

6 

5 

I 

I 

0 

363 

(Showing  distribution  of  the  conscious  discrimination  reactions  according  to  the  reaction 

times  measured, — in  four  subjects.) 

Here  again  the  modal  value  for  all  the  subjects  lies  between 
151  and  200  sigma.  The  two  subjects  N.  and  Cx.,  whose  modal 
values  were  definite  in  the  last  experiment,  have  modal  values 
lying  between  the  same  limits  as  formerly.  The  average  of  their 
modal  values  was  formerly:  N.,  170.4  sigma,  and  Cx.,  175.6 
sigma;  the  corresponding  averages  are  now:  N.,  160.4  sigma, 
and  Cx.,  176.0  sigma. 

It  would  thus  seem  that,  when  judged  by  the  objective  standard 
of  time,  there  is  no  difference  between  the  conditioned  reflex 
obtained  in  our  experiments  and  an  ordinary  discrimination 
reaction. 

Watson  has  hailed  the  conditioned  reflex  as  a  means  of  getting 
rid  of  an  appeal  to  introspection  in  psychology.  It  seems  really 
to  be  only  a  method  of  concealing  an  appeal  to  consciousness  so 

18  In  this  table  (as  in  table  I)  and  hereafter,  the  term  "sigma"  is  used.  It 
merely  designates  thousandths  seconds. 
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that  it  will  look  like  a  reflex  action.  At  all  events,  we  may  ask, 
why  not  look  the  appeal  to  introspection  squarely  in  the  face? 
What  is  the  use  of  all  this  tedious  camouflage,  when  by  the  two 
methods  we  get  one  and  the  same  result?  Instead  of  getting 
rid  of  introspection,  Watson's  method  seems  to  do  nothing  more 
than  confirm  its  accuracy. 

Placing;  our  curves  of  distribution  side  by  side,  we  see  that 
their  modes  lie  at  the  same  point.  (Figure  VIII.)  They  differ 
at  the  two  ends — at  the  short  end  because  of  the  previous  re- 
actions; at  the  long  end  because,  in  the  one  case,  the  influence 
of  the  task  eliminates  lagging  behind  on  the  part  of  the  subject. 

The  influence  of  the  lagging  is  greater  than  that  of  the  previous 
reactions,  for  when  we  compare  the  mean  averages  of  the  con- 
ditioned reflex  with  that  of  the  discrimination  reaction  we  find 
that  the  conditioned  reflex  is  somewhat  longer.  (See  Tables  III 
and  IV.) 

Let  us  approach  the  matter  from  another  point  of  view.  We 
may  assume  that  as  a  reaction  develops  into  one  of  a  reflex 
character  it  would  be  more  likely  to  become  shorter.  This  is  not 
the  case  when  the  reaction  to  the  painful  stimulus  is  supplanted 
by  the  conditioned  reflex.  The  curves  of  the  individual  subjects 
(excepting  the  curve  for  subject  T.)  have  a  first  part,  in  which 
the  subject  is  reacting  to  the  shock  alone.  This  part  of  the  curve 
lies  close  to  100  sigma.  Whenever  the  conditioned  reflex  first 
appears,  its  latent  period  lies  way  above  that  of  the  shock 
reaction. 

This  would  indicate  that  some  new  factor  is  conditioning  the 
reaction.  It  is  not  a  question  of  a  definite  movement  passing 
gradually  from  a  non-reflex  to  a  purely  reflex  determination.  The 
movement,  which  was  first  a  reaction  to  a  painful  stimulus,  is 
no  longer  caused  by  the  painful  stimulus,  but  by  something  else. 
This  something  else  seems  to  be  the  conscious  anticipation  of  the 
painful  stimulus.  That  consciousness  enters  in  as  a  factor  is 
confirmed  by  the  observations  of  the  subjects  made  during  the 
experiments,  and  by  their  memory  account  of  the  experiment 
after  they  were  through. 
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FIG.  8.     Curves  of  Distribution : 

a.  Conditional  reflexes    (full  line). 

b.  Discrimination  curve  (dotted  line). 
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TABLE  III 

Subject  No.  Average        Mean 

R.  Time     Average 


61 


N 

127 

237-8 

T 

IOI 

162.5 

Cx 

in 

201.4 

224.8 

C 

3i 

385.0 

Th 

18 

364.0 

H 

6 

204.0 

(Showing  the  average  reaction  time  to  the  conscious  discrimination  reactions 
for  each  subject;  also  the  mean  average  time  for  all.) 

TABLE  IV. 

Subject  No.  Average        Mean 

R.  Time     Average 


N 

125 

196.0" 

T 

IOO 

176.8 

195-9 

Cx 

102 

198.7 

C 

36 

241.0. 

(Showing  the  average  reaction  time  to  the  conscious  discrimination  reactions 
for  each  subject;  also  the  mean  average  time  for  all.) 


But,  we  may  ask,  how  can  you  explain  that  the  conditioned 
reflex  is  obtained  with  smooth  muscle  and  glands  that  are  not 
subject  to  voluntary  control,  e.  g.,  the  pupillary  and  salivary  re- 
flexes? One  must  be  careful  how  such  reflexes  are  interpreted. 
The  act  of  attention,  e.  g.,  in  multiplying  figures,  will  cause  the 
iris  to  dilate.  That  being  the  case,  it  is  quite  possible  that  "con- 
ditioned" dilatation  of  the  pupil  is  conditioned  by  consciousness — 
by  some  such  act,  e.  g.,  as  the  realization,  "There  is  that  hammer; 
if  I  don't  get  out  of  the  way  I  shall  get  an  awfully  painful  shock." 
Such  conscious  states  might  also  occasion  a  salivary  secretion  in 
some  subjects.  If  one  were  to  measure  the  reflex  time  of  dilata- 
tion of  the  pupil  to  darkness  and  its  conditioned  reflex  time,  it 
is  very  likely  that  the  conditioned  reflex  would  be  longer. 

But  one  may  say  the  conditioned  reflex  may  be  obtained  even 
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from  animals.  This  does  not  exclude  its  being  dependent  on 
consciousness.  In  fact,  if  we  find  that  the  conditioned  reflex  is 
dependent  on  consciousness  in  man,  it  is  very  likely — though  not 
certainly — dependent  on  something  akin  to  consciousness  in 
animals.  Thus  with  all,  and  only  with  the  strength  of  an  ana- 
logical argument,  one  might  say  that  organisms  that  have  one  eye 
and  a  nervous  system  similar  to  our  own  have  also  conscious  sen- 
sations of  light  similar  to  our  own. 

The  conditioned  reflex  will  enable  us  perhaps  to  establish  the 
limits  of  consciousness  in  the  forms  of  animal  life.  Far  from 
being  a  means  of  dispensing  with  consciousness,  it  seems  more 
likely  to  be  a  criterion  of  its  presence. 

At  all  events,  we  may  lay  it  down  as  a  heuristic  hypothesis  that 
something  akin  to  consciousness  exists  whenever  a  conditioned 
reflex  may  be  established. 

CONCLUSION   AND   SUMMARY. 

The  results  of  the  foregoing  experiments  warrant  the  follow- 
ing conclusions,  in  brief: 

1.  That  the  reaction  time  of  a  conditioned  reflex  manifested 
by  the  action  of  voluntary  muscles  is  much  longer  than  ordinary 
reflexes  involving  striated  musculature. 

2.  That  the  latent  time  of  the  so-called  "conditioned   reflex" 
approaches  very  closely  the  reaction  time  of  conscious  discrimina- 
tion. 

3.  That  observations  and  remarks  of    the  different  subjects 
made  during  the  progress  of  the  experiment  reveal  the  fact  that 
consciousness  is  a  factor  which  plays  an  important  role  in  the 
development  of  the  conditioned  reflex. 

From  these  three  propositions  we  are  justified  in  pointing  out 
a  distinction  between  a  genuine  reflex  action  and  the  "conditioned 
reflex."  A  true  reflex  action  takes  place  without  the  intervention 
of  consciousness.  Thus,  the  knee-jerk  takes  place  before  there 
is  time  for  the  stimulus  to  pass  to  the  cortex,  arouse  a  conscious 
sensation,  and  produce  a  reaction  by  an  efferent  path  from  the 
cortex  to  the  quadriceps  femoris.  The  stimulus,  though  it  may 
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be  perceived  by  the  subject,  need  not  be  perceived  in  order  that 
the  knee-jerk  may  take  place.  The  perception  of  the  stimulus  is 
in  no  sense  a  cause  of  the  reaction,  but  something  altogether  sub- 
sidiary and  non-essential. 

In  the  "conditioned  reflex"  as  developed  in  these  experiments 
the  reaction  occurred  first  in  response  to  a  very  painful  stimulus. 
The  latent  period  in  this  preparatory  stage  was  about  twice  that 
of  reflexes  in  striated  muscles.  When  the  "conditioned  reflex" 
was  finally  developed  its  latent  period  was  about  four  times  that 
of  ordinary  reflexes.  Furthermore,  it  depended  upon  an  insight 
into  the  conditions  of  the  experiment.  It  thus  seems  that  the 
"conditioned  reflex"  is  not  a  true  reflex,"  but  a  reaction  dependent 
upon  a  factor  that  we  recognize  and  designate  as  conscious. 
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INTRODUCTION 

The  present  series  of  studies  was  commenced  at  Munich  with 
Prof.  Kiilpe  and  concluded  at  the  Catholic  University  of  America. 
It  is  an  attempt  to  analyse  the  mental  processes  involved  in 
perception  and  recall. 

The  results  of  this  analysis  and  the  quantitative  study  of  the 
temporary  relations  between  meaning  and  imagery  will,  it  is 
hoped,  throw  further  light  on  the  problem  of  the  thought  pro- 
cesses now  so  actively  discussed. 

In  the  account  of  the  literature  it  was  deemed  best  to  give  a 
critical  analysis  of  those  studies  only  which  conflict  with  the  view 
maintained  by  the  author.  A  full  account  of  all  the  experimental 
literature  on  meaning  and  imagery  would  be  a  vast  undertaking 
by  itself  and  would  have  extended  the  present  monograph  to  an 
unreasonable  extent. 

The  work  is  dedicated  to  Professor  Oswald  Kiilpe  whose  un- 
timely death  has  been  a  great  loss  to  the  science  of  psychology 
and  a  deep  sorrow  to  all  who  came  in  contact  with  his  charming 
and  kindly  personality. 

THOMAS  VERNER  MOORE. 
Catholic  University  of  America, 
July  3d,  1917. 
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PART  I 

THE  INTROSPECTIVE  ANALYSIS  OF 
PERCEPTION  AND  MEMORY 

In  this  series  of  experiments  the  attempt  was  made  to  get  an 
introspective  analysis  of  what  occurs  in  the  process  of  perceiving 
and  recalling  when  a  subject  is  given  real  objects,  pictures  or 
words  to  remember. 

The  method  of  experiment  was  very  simple.  A  number  of  small 
objects  such  as  a  knife,  a  pair  of  scissors,  a  brush,  etc.,  were 
collected  and  placed  in  a  drawer.  A  number  of  pictures1  were 
drawn  and  printed  and  a  list  of  words  prepared  and  printed  in 
large  legible  type.  The  pictures  used  represented  concrete  objects 
that  could  easily  be  visualized.  The  words  used  were  simply  the 
names  of  the  pictures.  To  avoid  duplicating  the  same  thing 
in  a  single  sitting  the  pictures  were  placed  on  cards  and  the 
corresponding  names  pasted  on  the  back.  From  the  set  of  cards 
thus  obtained  for  any  one  experiment  eight  were  used  as  pictures 
or  eight  as  printed  words  or  eight  spoken.  There  were  about  1 50 
pictures  in  all. 

The  aim  being  to  get  first  introspective  data,  no  excessive  care 
was  used  in  this  set  of  experiments  to  regulate  mechanically  the 
time  of  exposure.  This  was  done  later  in  a  special  quantitative 
study.  The  time  of  exposure,  however,  was  approximately  two 
seconds  and  this  interval  was  adopted  later  in  the  quantitative 
experiments.  When  a  series  of  spoken  words  was  given  the  inter- 
val between  words  was  about  two  seconds. 

Each  series  was  made  up  of  eight  objects  or  eight  pictures,  or 
eight  printed  words  or  eight  spoken  words.  The  various  types  of 
material  were  not  mixed  in  any  one  series.  Eight  was  chosen  as 
the  number  of  objects  in  a  series  because  with  objects  it  is  just 
about  the  maximum  that  a  normal  subject  will  easily  recall. 

1  These  were  reproduced  in  an  article  by  the  author  in  the  Psychol.  Rev., 
1915,  xxii,  Pp.  177-225. 
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The  subject  was  instructed  to  pay  strict  attention  to  what  was 
given  him  to  memorize,  noting  the  mental  processes  which  he 
experienced.  Then  after  the  single  exposure  of  the  series  was 
ended  he  was  asked  to  tell  what  he  could  remember,  pronouncing 
the  name  of  the  object  or  the  picture,  or  repeating  the  written 
or  spoken  word.  He  was  then  called  upon  to  give  an  intro- 
spective account  of  what  he  had  experienced  a)  in  the  process  of 
perception,  b)  in  the  process  of  recall. 

The  subjects  who  took  part  in  these  experiments  were  Dr.  Gal- 
linger,  Fraulein  Gortz,  Herr  Griininger,  Prof.  Kulpe,  Herr 
Lehner,  Prof.  Pace,  Herr  Stappen,  and  Herr  Tannhanser  and 
also  at  times  the  author. 

CHAPTER  I 
ANALYSIS  OF  THE  PROCESS  OF  PERCEPTION 

THE  PERCEPTION  OF  OBJECTS 

Going  over  the  data  of  introspection  obtained  from  the  subjects' 
reports  on  the  perception  of  real  objects,  various  points  or  stages 
may  be  picked  out  in  the  process  of  perception.  Not  all  may  be 
found  with  any  one  subject.  Some,  however,  occur  quite  con- 
stantly. By  noting  these  stages  we  are  enabled  to  get  a  view  of 
the  perception  of  objects  a)  as  a  process  common  to  all  observers, 
b)  as  a  process  which  varies  with  the  peculiar  type  of  the  indi- 
vidual. I  shall  first  mention  the  various  points  that  may  be  noted 
in  studying  the  introspection  of  the  subjects  and  then  discuss  what 
is  essential  and  what  accidental  in  the  things  thus  noticed. 

(a)  Sensory  data  proceeding  from  the  object  itself. 
The  objects  were  perceived  by  light.  The  data  of  vision, 
brightness  and  color,  must  therefore  have  been  primary  in  the 
process  of  perception.  My  subjects,  however,  almost  without  ex- 
ception, have  never  spoken  of  such  data  as  attracting  their  atten- 
tion before  anything  else.  In  general  they  go  straight  to  the 
nature  of  the  object,  and  are  entirely  oblivious  of  the  way  in 
which  they  get  there.  Nevertheless  there  must  be  some  means 
of  getting  this  knowledge,  and  from  the  type  of  the  experiments 
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this  must  be  the  visual  sensation  giving  brightness  and  color 
qualities  intensities  and  extents,  and  leading  among  other  things 
to  a  perception  of  form  and  spatial  relations.  It  was  the  general 
consensus  that  the  meaning  of  the  object — or  rather  the  knowl- 
edge of  what  it  is — was  first  experienced. 

One  subject  however  gave  the  following  introspection. 

"I  first  see  the  colors  and  then  the  form  and  then  the  meaning 
is  conscious."  Griininger,  Nov.  26th. 

Zuerst  sehe  ich  die  Farben,  und  dann  die  Form,  und  dann  ist  die  Bedeutung 
bewusst. 

From  this  single  instance  one  cannot  draw  much  of  a  conclu- 
sion. Was  he  first  conscious  of  "something  colored"  or  of  a  color, 
of  something  round  or  of  roundness?  Was  he  conscious  of  sen- 
sations as  such  or  of  objects  with  certain  sensory  characteristics 
but  whose  nature  he  could  not  further  define  ?  It  did  not  occur  to 
me  at  the  time  to  push  the  matter  further  and  I  have  now  nothing 
more  than  the  above  sentence.  I  must,  therefore,  leave  for  a  later 
study  the  problem  of  how  far  the  "means"  of  perception  are 
themselves  perceived  in  the  act  of  perception — and  whether  or  not 
they  may  accidentally  become  conscious  before  they  lead  to  their 
normal  terminus — a  knowledge  of  the  thing  perceived.  In  gen- 
eral, subjects  are  not  aware  of  sensations  as  such  when  the  task 
before  them  is  to  perceive  an  object.  These  sensations  slip  into 
the  background  of  consciousness  and  are  never  averted  to  unless 
for  some  reason  or  other  their  interpretation  is  delayed. 

(b)   The  unanalysed  perception  of  the  nature  of  the  object. 

Whether  or  not  the  sensory  process  of  perception  becomes 
conscious  in  any  of  the  stages,  it  leads  very  promptly  to  a  state 
of  mind  which  may  be  described  as  a  perception  of  meaning  or  the 
understanding  of  the  nature  of  an  object.  My  German  subjects 
often  designated  this  state  of  mind  as  a  "Bedeutungsbewusstsein" 
or  a  "begriffliches  Bedeutungsbewusstsein,"  or  a  "Verstandnis" 
or  "Erkenntnis."  In  general  it  is  a  kind  of  knowledge  which  may 
be  expressed  by  the  phrase :  I  know  what  that  is.  This  knowl- 
edge is  the  goal  and  terminus  of  the  process  of  perception.  It  is 
present  with  every  subject.  No  matter  what  else  may  be  lacking, 
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this  never  fails  in  any  act  of  perception.  Should  it  be  lacking, 
perception  would  simply  not  take  place.  No  matter  what  else 
may  be  present,  compared  to  this  knowing,  it  is  secondary,  or 
subsequent  in  time,  or  easily  dispensed  with  or  external  and 
foreign  to  the  act  of  perception  itself. 

A  few  introspections  will  make  clear  what  is  meant  by  this 
perception  of  meaning. 

"The  visual  perception  of  the  individual  objects  was  at  the 
same  time  a  knowing,  or  if  you  will  a  recognition  of  the  same  and 
this  recognition  had  to  do  with  the  general — not  the  individual 
character  of  the  objects.  I  contented  myself  with  this  familiarity 
— without  thinking  of  the  objects  as  used  or  of  their  relations  to 
other  objects.  I  can  express  this  in  the  simplest  way  thus:  I 
know  what  that  is  without  being  obliged  to  analyse  it."  Kiilpe, 
Nov.  1 9th. 

Die  optische  Wahrnehmung  der  einzelnen  Objecte  war  zugleich  ein 
Erkennen,  beziehungsweise  ein  Wiedererkennen  derselben  jnd  dieses 
Wiedererkennen  bezog  sich  auf  die  generclle  nicht  auf  die  ind'viduelle 
Beschaffenheit  der  Gegenstande.  Mit  dieser  Bekanntheit  habe  ich 
mich  begntigt  ohne  an  die  gebrauchte  Gegenstanden  oder  an  die  Be- 
ziehungen  zu  anderen  Gegenstanden  zu  denken.  Ich  kann  das  am 
einfachsten  so  ausdriicken:  "Ich  weiss  was  das  ist  ohne  es  analysieren 
zu  mussen." 

"None  seemed  to  be  accompanied  by  any  motor  tendency  what- 
ever. In  recognizing  "tooth  brush,"  no  thought  of  action  for 
which  it  was  intended.  Attention  seemed  to  be  riveted  on  the 
actual  nature  of  the  thing.  "Egg  suggested  nothing  of  its  use  or 
biological  meaning.  It  was  just  an  egg."  Pace.  Dec.  7th. 

"Only  a  conceptual  consciousness  was  present.  Visual  images 
were  not  formed.  To  be  sure  I  recognized  the  objects  I  have  just 
designated.  I  do  not  know  how  I  could  further  analyse  the  con- 
cepts of  the  individual  objects."  Gortz,  Nov.  2ist. 

Es  war  nur  ein  begriffliches  Bewusstsein  vorhanden.  Gesichtsbil- 
der  waren  nicht  gebildet.  Wohl  erkannte  ich  die  vorher  schon 
gezeichneten  Gegenstande  wieder.  Ich  weiss  nicht,  wie  ich  die  Be- 
griffe  der  einzelnen  Objekte  weiter  analysieren  soil. 

This  consciousness  of  what  an  object  is  does  not  necessarily  tell 
us  what  the  object  is  in  terms  of  use  or  analysis  into  parts,  etc. 
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All  detailed  information  may  be  suppressed,  but  even  then  this 
knowing  is  both  an  actual  and  potential  something.  It  is  poten- 
tial in  as  much  as  one  may  realise  that  this  simple  apprehension  is 
capable  of  analysis — that  he  needs  but  to  split  up  its  apparent 
unity  and  simplicity  and  he  will  become  conscious  of  his  entire 
stock  of  information  concerning  the  object.  Nevertheless  it  is 
not  entirely  a  potential  something.  Even  in  its  simplest  and  most 
unanalysed  form  the  consciousness  that  one  has  in  the  presence 
of  an  apple  would  not  do  for  an  orange  nor  anything  else  except 
the  apple  itself. 

This  ability  to  actually  think  of  an  object  and  potentially  be 
conscious  of  a  mass  of  information  concerning  it,  is  one  that  we 
constantly  use.  In  reading  a  book  the  flow  of  thought  is  con- 
tinuous. We  do  not  stop  to  think  of  definition.  Each  word  has 
a  meaning.  We  not  only  can  know  what  it  means,  but  we  also 
do  know,  and  yet  no  special  element  of  our  information  about  the 
object  it  represents  is  explicitly  conscious  to  our  mind.  We  read 
at  times  in  phrases.  The  phrase  has  a  meaning  without  our  being 
explicitly  conscious  of  the  signification  of  each  separate  word. 

This  unanalysed  meaning  is  truly  an  actual  knowing  and  not 
merely  the  naked  power  of  knowing.  Its  actuality  is  built  upon 
a  vast  foundation  of  potency — a  potency  which  is  ever  flowing 
over  into  actuality,  giving  an  analyzed  perception  and  more 
detailed  information  concerning  the  object. 

(c)   The  Analysed  Perception 

The  vague  knowledge  that  I  have  spoken  of  as  the  unanalysed 
perception  does  not  always  remain  in  the  stage  of  its  primitive 
unanalyzed  homogeneity.  Some  form  of  specification  springs  up, 
if  the  subject  has  time  to  consider  the  object  a  little  longer  than 
usual.  The  object  is  no  longer  simply  a  present  datum  of  percep- 
tion, but  something  of  a  definite  structure  or  with  a  use  that  the 
subject  dimly  or  clearly  realizes  or  the  object  is  known  to  belong 
to  a  certain  class,  etc.  The  purpose  which  the  object  serves  seems 
to  be  what  first  occurs  to  the  subject  in  the  majority  of  instances. 
It  is  in  general  what  we  first  think  of,  and  as  the  Binet-Simon's 
tests  indicate,  it  is  the  only  thing  that  little  children  can  formulate 
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when  asked  for  the  definition  of  words  representing  familiar 
objects. 

The  following  introspections  may  serve  as  examples  of  percep- 
tion in  this  more  or  less  differentiated  stage. 

"Between  chain  and  knife  feeling  as  if  there  was  a  relation 
between  the  two — a  hint  that  they  were  both  metal.'"  Pace, 
Dec.  1 4th. 

"My  understanding  of  the  objects  is  about  as  follows :  I  have 
seen  similar  things  and  I  know  what  they  are  good  for.  With  the 
object  scissors  I  said — it  is  a  peculiar  form  and  will  no  doubt 
serve  a  special  purpose.  I  conjectured  its  purpose — it  serves  for 
a  lamp  scissors.  Griieninger,  Nov.  I9th. 

Mein  verstandniss  der  Objekte  ist  ungefahr  so:  Ich  habe  ahnliche  gesehen, 
und  ich  weiss  was  damit  zu  thun  ist.  Beim  Objekt  Scheere:  habe  ich  gesagt: 
das  ist  eine  ungewohnliche  Form,  und  wird  einen  besonderen  Zweck  dienen. 
Den  Zweck  vermuthete  ich,  sie  dient  als  Lampenscheere.  (iQten  Nov.) 

A  candid  consideration  of  the  specification  of  the  meaning  will 
show  that  it  is  not  a  description  of  imagery.  To  know  in  general 
what  the  purpose  of  an  object  is,  is  not  the  same  thing  as  to  have 
images  of  one  or  more  senses  arise  by  way  of  suggestion  and  asso- 
ciation from  the  contemplation  of  the  present  object.  It  is  some- 
thing of  the  same  order  and  of  the  same  qualitative  character  of 
mental  content  as  the  original  unanalysed  perception  itself.  It  is 
a  conceptual  something  without  tone,  color,  taste,  odor,  or  tem- 
perature, without  hardness  or  softness,  without  form  or  move- 
ment. And  still  withal  it  is  not  a  pure  negation,  it  is  a  piece  of 
information,  a  conscious  realization  of  what  the  object  is  and  a 
knowledge  of  some  detail  by  which  it  is  specified. 

In  a  previous  study  of  the  perception  of  geometrical  figures 
I  pointed  out  the  following  stages  of  perception. 

"i.  The  general  idea  of  some  kind  of  a  figure  being  repeated. 
In  this  stage  there  is  no  definite  information  about  the  shape  or 
nature  of  the  figure  whatsoever. 

2.  A  more  or  less  specialized  idea  of  the  figure.  This  idea  of 
the  figure  may  be  expressed  by  perfectly  general  terms  or  it  may 
be  acccompanied  by  a  more  or  less  perfect  image. 
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3.  A  correct  idea  of  the  figure  and  clear  knowledge  of  its  shape, 
but  doubt  or  error  as  to  its  orientation. 

4.  A  correct  idea  of  the  figure  and  its  shape  with  a  true  knowl- 
edge of  its  orientation."1 

Perception  was  shown  in  this  study  to  be  a  process  of  assim- 
ilating incoming  sensations  to  categories  of  information  already 
possessed  by  the  mind.  Such  categories  for  figures  were  "some- 
thing," "symmetry,"  "similarity  to  something  previous,"  "curved 
lined,"  "straight  lined,"  etc.  What  takes  place  with  figures  takes 
place  also  with  objects.  The  incoming  sensations  are  assimilated 
to  definite  mental  categories  the  most  ready  of  which  is  the  cate- 
gory of  the  object's  utility.  Unlike  the  figures  the  objects  have 
been  often  seen  before — i.e.,  other  individuals  of  the  same  species 
have  been  present  to  consciousness  time  and  time  again.  It, 
therefore,  happens  that  the  perception  of  the  object  is  from  the 
outset  a  unit.  This  unity  tends  to  remain  a  unit  with  a  minimum 
of  actual  information  and  a  maximum  of  potential  knowledge. 
The  subject  knows  that  this  potentiality  may  be  more  or  less 
easily  made  actual.  In  fact  it  tends  spontaneously  to  actualize 
itself  by  various  considerations  which  appear  if  sufficient  time  is 
allowed  for  them  to  arise.  These  considerations  are  not  quite  the 
same  thing  as  associated  images  or  memories.  They  are  charac- 
terized by  a  certain  universality  whereas  the  associated  image  or 
memory  has  to  do  with  a  particular  experience.  Or  if  particular 
they  seem  to  have  a  connection  with  the  present  object,  whereas 
the  associated  image  or  memory  deals  with  past  experience.  To 
think  of  the  purpose  of  an  object  does  not  necessarily  imply  any 
revived  imagery  of  the  execution  of  that  purpose  in  the  subject's 
past  experience — nor  any  memories  of  his  own  past  use  of  the 
object.  One  may  and  usually  does  think  of  purpose  in  a  perfectly 
general  way.  The  object  has  a  use,  all  such  objects  are  implicitly 
recognized  as  having  that  use,  and  anybody  at  all — not  the  sub- 
ject alone — could  have  used  such  an  object  for  such  a  purpose  and 
will  be  able  to  do  so  for  an  indefinite  time  to  come.  I  do  not  mean 
to  say  that  a  subject  expresses  all  that  to  himself  in  these  or 

^•The  Process  of  Abstraction.    Univ.  of  Calif.  Publications  in  Psychology. 
Berkeley,  1910.    Vol.  I,  p.  132. 


8o  THOMAS  VERNER  MOORE 

similar  words,  but  only,  that  these  words  give  a  fair  expression 
of  the  generality  of  the  elements  of  analysis  that  spontaneously 
arise  when  one  has  time  to  think  of  what  an  object  is.  In  the 
study  of  the  perception  of  geometrical  figures  above  referred  to, 
these  elements  of  analysis  were  referred  to  as  "mental  cate- 
gories." The  name  is  not  a  bad  one  and  may  be  used  for  the 
elements  of  analysis  that  one  finds  in  the  consideration  of  objects. 
They  are  the  categories  of  our  experience  in  regard  to  the  object. 
The  most  common  of  such  categories  are  i )  for  what  is  it  good, 
2)  of  what  is  it  made.  Both  these  categories,  utility  and  compo- 
sition are  very  primitive.  Utility,  as  we  know  by  the  Binet-Simon 
tests,  is  the  one  that  we  find  earliest  in  the  definitions  of  children. 
It  is  also  the  one,  which  usually  is  the  first  to  present  itself, 
when  adults  think  of  the  nature  of  an  object.  The  adult  mind 
may  be  really  responsible  for  the  child's  tendency  to  define  things 
in  term  of  use.  When  the  baby  asks  "what's  that,"  the  answer 
usually  comes  in  terms  of  use.  Left  to  itself  it  would  simply 
wonder  or  if  the  object  were  close  at  hand  pull  it  to  pieces  and 
find  out  of  what  it  was  made.  Thus  the  category  of  composition 
may  be  more  primitive  than  that  of  utility.  But  the  genetic  order 
of  the  categories  is  not  the  present  problem.  Here  the  simpler 
task  is  undertaken  of  merely  indicating  that  the  unanalysed  unity 
of  perception  tends  to  break  down  into  the  categories  of  experi- 
ence and  that  these  categories  are  categories  of  knowledge  rather 
than  of  imagery  or  sensation.  The  sound  of  the  mother's  voice 
which  tells  the  child  that  "a  horse  is  to  pull  wagons"  dies  away 
but  the  meaning — "pull  wagons,"  becomes  incorporated  into  the 
child's  experience  of  the  horse.  Perhaps  a  little  later  it  sees  the 
horse  pulling  the  wagon.  The  perception  of  the  real  horse  may 
recall  the  imagery  of  his  mother's  voice  by  way  of  association; 
but  usually  this  does  not  take  place.  What  does  recur  later  is  not 
the  imagery  but  a  certain  knowledge,  a  piece  of  information, 
which  makes  the  individual  realize  actually  the  utility  of  the 
object. 
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(d)   Revived  Imagery 

The  revived  imagery,  as  we  have  said,  is  an  accidental  some- 
thing. It  is  often  lacking.  When  present  it  is  something  very 
different  from  the  categories  referred  to  above.  It  does  not 
seem  to  be  part  and  parcel  of  the  perception,  but  rather  a  new 
thing  added  on — which  might  have  been  left  off  without  mater- 
ially affecting  the  subject's  knowledge  of  the  object.  Some  sub- 
jects are  more  likely  than  others  to  have  such  revived  images. 
There  is  a  tendency  also  for  such  images  to  decrease  as  the 
experiments  are  repeated. 

The  following  examples  will  suffice  to  indicate  what  is  here 
meant. 

"With  knife  an  outside  association  with  a  knife  I  once  had 
myself,  that  was  similar."  Pace,  Dec.  I4th. 

"As  I  saw  the  shining  forceps,  there  came  to  me  by  association 
the  image  of  silver.  When  I  saw  the  fork  a  proverb  came  to  my 
mind."  Stappen,  Dec.  2nd. 

"Als  ich  die  glanzende  Zange  sah,  da  associierte  sich  mir  die  Vorstellung 
von  Silber.  Wie  ich  die  Gabel  sah,  da  viel  mir  ein  Sprichwort  ein." 

To  think  of  a  knife  that  we  once  had  does  not  help  to  under- 
stand the  nature  of  a  knife  as  much  as  it  would  if  we  aroused  to 
activity  the  category  of  utility  and  thought:  "this  object  is  good 
for  cutting."  To  think  of  a  proverb  on  seeing  a  fork  is  an 
entirely  gratuitous  addition  to  the  process  of  perception.  It  is 
not  necessary  to  clear  knowledge  about  the  object.  In  fact  it  may 
not  only  be  superfluous  but  also  a  positive  hindrance.  Still,  such 
associations  have  their  function.  They  enliven  the  landscape  of 
our  mental  life.  Cut  and  dry  definitions,  however  useful  in  logic, 
are  cold  and  uninteresting,  but  pictures,  memories,  and  associated 
trains  of  thought  dip  down  into  the  mines  of  the  subconscious 
and  make  the  commonest  objects  the  sources  of  liveliest  interest. 

(e)   Concomitant  Imagery 

Under  the  heading  of  concomitant  imagery  I  would  speak  of 
images  that  are  aroused  during  the  perception  of  the  object,  but 
which  are  not  consciously  referred  to  past  experiences.  Such 
images  seem  to  be  more  intimately  connected  with  the  object  itself 
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than  with  the  subject's  past  experience  though  of  course  they 
must  be  the  results  of  previous  perceptions.  Only  one  of  my 
subjects  reported  this  concomitant  imagery,  and  with  him  it 
seeems  to  have  been  present  in  abundance.  Any  one  can  voluntar- 
ily arouse  it,  e.g.,  on  looking  at  a  book  on  the  table,  feel  or  see 
himself  open  it  and  turn  the  pages.  It  is  easily  obtained  but  is, 
I  think,  rarely  present  when  we  look  at  objects  and  know  what 
they  are.  The  following  introspection  gives  a  good  example  of 
this  concomitant  imagery. 

"The  perception  of  the  meaning  takes  place  more  impulsively 
than  when  pictures  are  presented.  This  is  followed  by  the 
auditory-kinaesthetic  naming.  I  noticed  also  gustatory  imagery : 
With  lemon  the  puckering,  with  pretzel  the  saltiness  of  its  cover- 
ing. I  experienced  also  motor  stimuli  in  great  number:  e.g.,  with 
brush,  the  cleaning  of  my  nails,  with  key,  the  turning  of  the  lock, 
both  auditorily  kinaesthetically ;  with  watch  crystal,  the  striving 
to  look  through.  With  glass  I  experienced  a  whole  complex  of 
images,  which  later  became  conscious.  The  associations  were 
essentially  richer  than  in  the  experiments  with  pictures.  Lehner, 
Dec.  loth. 

Die  Bedeutungserfassung  erfolgt  impulsiver  wie  bei  der  Darbietung  durch 
Bilder.  An  sie  schliesst  sich  die  Benennung  akustisch-motorisch.  Ausserdem 
beobachtete  ich  Geschmacksvorstellungen :  bei  Citrone  das  zusammenziehende, 
bei  der  Bretzel  das  Salzige  des  Belags.  Motorische  Anreize  verspiirte  ich 
in  grosser  Anzahl.  Z.B.  bei  Biirste  das  Reinigen  der  Nagel,  bei  Schliissel 
das  Sperren — motorisch  und  akustisch,  bei  Uhrglas  das  Bestreben  durch  zu 
sehen.  Bei  Glas  spurte  ich  einen  ganzen  Vorstellungskomplex  andrangen, 
der  mir  spater  klar  bewusst  wurde.  Die  Assoziationen  waren  wesentlich 
reicher  wie  bei  den  Reizbildern. 

(  f )   Concomitant  Sensations 

One  of  my  subjects  spoke  of  experiencing  laryngeal  sensations 
on  looking  at  the  object.  He  could  not  however  be  certain  that 
what  he  supposed  to  be  sensations  was  in  reality  nothing  more 
than  imagery.  He  was  the  only  one  of  my  subjects  who  explicitly 
referred  to  the  larynx.  What  he  experienced  is  no  doubt  really 
the  same  thing  that  others  referred  to  as  naming  the  object  or  the 
auditory-kinaesthetic  image.  I  will  not  attempt  to  decide  whether 
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or  not  this  experience  is  to  be  referred  to  imagery  or  sensation. 
I  think  that  both  are  at  times  involved.  By  the  heading  "con- 
comitant sensations"  I  wish  simply  to  recognize  the  possibility 
and  probability  of  laryngeal  or  other  sensations  accompanying  the 
process  of  perception.  These  laryngeal  sensations  were  the  only 
ones  reported.  Muscular  sensations  from  the  groups  of  muscles 
which  might  be  used  in  dealing  with  the  object  were  not  reported 
— unless  perhaps  the  introspection  reported  in  the  previous  section 
be  taken  in  part  at  least  to  refer  to  muscular  sensation  rather  than 
imagery. 

"In  the  perception  of  most  of  the  objects  I  experienced  vocal 
movements  in  the  larynx.  The  first  three  objects  I  grouped  to- 
gether and  indeed  because  I  thereby  felt  movements  in  the  larynx 
or  perhaps  had  images  of  such  movements.  I  remember  particu- 
larly that  auditory  imagery  did  not  appear  on  being  shown  the 
"mark."  The  meaning  was  at  once  clear.  Nevertheless  there 
arose  a  striving  to  execute  a  vocal  movement  in  the  larynx, 
whereupon  the  auditory  image  seemed,  in  my  case,  to  follow." 
Stappen,  Dec.  4th. 

Ich  spiirte  bei  der  Wahrnehmung  der  meisten  Gegenstande  Sprechbeweg- 
ungen  im  Kehlkopf.  Die  ersten  drei  Gegenstande  fasste  ich  zusammen  und 
zwar  indem  ich  dabei  Bewegungen  im  Kehlkopf  spiirte,  bzw.  Vorstellungen 
von  solchen  Bewegungen  hatte.  Speciell  erinnere  ich  mich  dass  sich  akus- 
tische  Vorstellungen  beim  Zeigen  der  "Mark"  nicht  associierten.  Die 
Bedeutung  war  mir  gleich  klar.  Doch  stellete  sich  das  Bestreben  ein  Sprech- 
bewegungen  im  Kehlkopf  zu  vollziehen  woran  sich  bei  mir  die  akustische 
Vorstellung  anzuschliessen  scheint. 

I  am  inclined  to  think  that  the  subject  experienced  actual  sen- 
sations in  the  larynx  and  not  mere  imagery  of  such  sensations. 
Whatever  may  be  the  nature  of  the  experience,  it  is  something 
that  he  clearly  distinguished  from  the  "meaning."  The  percep- 
tion of  the  nature  of  the  object  is  something  that  takes  place 
before  these  sensations. 

"What  kind  of  a  thing  the  object  is  was  at  once  clear  to  me — 
before  the  vocal  movements.  Stappen  Dec.  nth. 

Was  der  Gegenstand  fur  ein  Ding  ist,  ist  mir  gleich  klar  gewesen — vor  den 
Sprechbewegungen. 
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(g)     The  Naming  of  the  Objects 

In  perceiving  an  object  the  natural  tendency  is  to  give  it  a 
name.  In  general  one  does  not  feel  satisfied  until  he  has  found 
a  suitable  designation  for  what  is  presented  him.  It  is  not  neces- 
sary, however,  to  name  the  objects  in  order  to  know  what  they 
are.  Several  of  my  subjects  (Griieninger,  Kiilpe,  Pace)  have  at 
various  times  mentioned  the  fact  that  they  had  to  seek  for  the 
name  after  having  recognized  the  object.  One  has  but  to  turn  to 
his  own  past  experience  in  order  to  recall  similar  difficulties  of  his 
own. 

Though  it  is  usual  for  subjects  to  name  the  objects  shown 
them  as  soon  as  they  are  presented,  it  may  happen  that  they 
quietly  perceive  the  whole  series  without  giving  them  any  name 
until  they  are  asked  to  tell  what  they  saw. 

"The  objects  were  apprehended  by  a  visual  perception.  Then 
— as  soon  as  the  object  was  taken  away — I  had  a  visual  memory 
image.  The  naming  first  took  place  with  the  requisition  to  do  so. 
Griieninger,  Nov.  7th. 

"Die  Objekte  waren  nur  durch  eine  visuelle  Wahrnehmung  gegeben.  Sie 
waren  nicht  genannt  beim  Ansehen.  Dann  hatte  ich  ein  visuelles  Erinner- 
ungsbild  sobald  als  das  Objekt  weg  war.  Die  Nennung  erfolgte  erst  bei  der 
Aufgabe  es  zu  thun." 

Furthermore  the  name  that  is  to  be  given  may  be  felt  to  be 
entirely  insufficient  to  express  what  is  in  the  subject's  mind. 
Various  examples  might  be  brought  forward  where  the  name 
that  comes  up  does  not  quite  fit  the  object,  and  the  subject  is  on 
that  account  dissatisfied.  But  even  when  the  word  fits,  and  is  the 
only  word  that  does  fit,  the  subject  may  be  conscious  that  its  sig- 
nification is  not  identical  with  the  content  of  perception. 

"I  perceived  all  the  objects  shown  to  me  and  supplied  them  at 
once  with  interiorly  spoken  designations,  whose  signification  was 
not  identical  with  the  content  of  perception.  I  can  thus  express 
it  best:  "This  is  an  onion";  "This  is  a  pair  of  eye-glasses."  I 
was  not  thereby  explicitly  conscious  that  the  sense  of  the  word 
transcended  the  content  of  perception."  Kiilpe,  Nov.  iQth. 

Ich  habe  aufmerksam  alle  vorgezeugte  Gegenstande  wahrgenommen  und 
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sofort  mit  innerlich  gesprochenen  Bezeichnungen  versehen,  deren  Bedeutung 
nicht  mit  den  Wahrnehmungsinhalt  zusammenfiel.  Ich  kann  es  am  besten  so 
sagen  :  "Dies  ist  eine  Zwiebel"  ;  "Dies  ist  ein  Klemmer."  Dabei  ist  mir  der 
iiber  den  Wahrnehmunsinhalt  hinausgehende  Sinn  des  Wortes  nicht  explicite 
bewusst  gewesen. 

"Hesitation  as  to  name  —  first  word  'paniotto'  then  loaf,  then 
bread  is  safe."  Pace,  I4th  Dec. 

"I  looked  attentively  at  the  objects  and  had  at  once  an 
auditory-kinaesthetic  image  as  designation  of  the  same.  I 
recognized  the  objects  —  that  is  —  I  knew  what  they  were.  The 
words  had  meanings  of  a  universal  character.  The  meaning  (of 
the  words)  and  the  knowledge  of  the  objects  did  not  cover  one 
another.  Since  by  the  knowledge  the  individual  object  was  al- 
ways intended;  by  the  signification  of  the  words,  however, 
all  objects  of  the  same  kind.  Thereby  I  did  not  distinguish 
between  the  relegation  of  the  individual  object  to  its  class,  and 
the  naming  of  the  individual  object  by  the  aid  of  a  name  de- 
signating the  class."  Kiilpe,  Dec. 


"Ich  habe  aufmerksam  auf  die  Gegenstande  geblickt  und  sofort  ein  akus- 
tisch-motorisches  Lautbild  als  Bezeichnung  derselben  gehabt.  Die  Gegen- 
stande habe  ich  erkannt,  das  heisst  ich  wusste,  was  sie  sind.  Die  Worter 
hatten  Bedeutungen  im  allgemeinen.  Bedeutungen  und  Erkenntnis  der 
Gegenstande  viel  nicht  zusammen.  Denn  bei  der  Erkenntnis  war  stets  der 
besondere  einzelne  Gegenstand  gemeint.  Bei  der  Bedeutung  der  Worter 
dagegen  alle  Gegenstande  derselben  Art.  Ich  habe  dabei  nicht  unterschieden 
zwischen  der  Einordnung  des  einzelnen  Objekts  in  seine  Klasse  und  der 
Benennung  des  einzelnen  Objekts  mit  Hilfe  eines  die  Klasse  bezeichnenden 
Namens." 

One  who  looks  squarely  at  the  facts  above  presented  will  not 
be  inclined  to  identify  the  imageless  meaning  with  the  process  of 
naming  an  object.  If  this  were  the  case,  meaning  without  the 
word  would  be  impossible  and  simply  could  not  occur.  But  it 
does  occur  and  that,  too,  rather  frequently.  Furthermore  if 
meaning  were  identical  with  naming,  how  could  one  have  a  word 
in  mind  and  know  that  its  meaning  did  not  fit  the  object  and  be 
unable  to  find  a  word  that  did  fit  the  actual  present  conscious 
meaning  ? 

If  one  notes  carefully  the  introspection  of  Prof.  Kiilpe  he 
will,  I  think,  find  that  it  expresses  his  own  consciousness  when 
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using  a  word  to  designate  an  object.  If  you  are  shown  a  pocket 
knife  and  you  say  "knife" — you  mean  this  particular  pocket 
knife  of  definite  shape  and  structure.  You  cannot  express  all 
your  consciousness  and,  therefore,  use  a  word  which  will  do  for 
any  knife — meaning  this  one  particular  knife.  The  word  does 
not  express  what  you  perceive — the  conscious  processes  that  you 
have  experienced  in  the  perception  of  the  knife.  It  would  take 
many  words  to  describe  your  perception  and  express  it  at  all 
adequately.  Not  even  the  meaning  or  the  imageless  portion  of 
your  perception  is  expressed  by  the  word  for  you  do  not  perceive 
any  knife  but  this  knife.  The  word  is  used  simply  to  designate 
the  state  of  mind.  It  is  not  the  state  of  mind  that  it  signifies. 

(h)  Feelings  and  Emotions 

By  feeling  I  understand  the  simpler  states  of  affection — as 
pleasure  and  pain.  By  emotions  the  more  complex  affective 
states  as  joy,  anger,  sorrow. 

In  the  perception  of  objects  these  affective  mental  states  were 
not  often  described.  One  subject  spoke  of  the  perception  of 
objects  as  pleasant  because  it  was  easy.  "Die  angenehmste  Em- 
pfindung  und  die  leichtest  zu  behalten.  Ein  Behalten  ohne  jede 
Anstrengung."  (Frl.  Gortz,  Nov.  26.)  Such  feelings  have  to  do 
with  the  manner  of  perceiving  and  of  course  cannot  be  identified 
with  the  perception  itself.  Sometimes  the  collection  of  objects 
was  amusing.  "So  bald  ich  den  Gegenstand  erkannte,  habe  ich 
ihn  benannt.  Ich  hatte  dann  genug  Zeit  mich  iiber  diese  Samm- 
lung  lustig  zu  machen."  (Griininger,  Nov.  ipth.) 

Feelings  of  pleasantness  or  unpleasantness  or  more  complex 
emotional  states  were  not  aroused  with  sufficient  intensity  to  be 
made  spontaneously  the  matter  of  the  subject's  reports.  They 
seem  to  have  slipped  into  the  background  of  consciousness  and 
had  little  or  nothing  to  do  with  the  process  of  perceiving  the 
objects. 

Summary 

If  we  ask  ourselves  what  is  necessary  and  universal  in  all 
these  elements  or  stages  in  the  process  of  perception  and  what 
accidental  and  occasional,  we  can  readily  answer.  The  necessary 
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elements  are :  a)  The  sensations  by  which  the  object  is  perceived; 
b)  The  consciousness  of  the  nature  of  the  object. 

The  accidental  and  occasional  elements  are :  a)  Revived  mental 
imagery  of  one  kind  or  another;  b)  Concomitant  imagery  as 
above  explained;  c)  Concomitant  sensations;  d)  Naming  the 
objects;  e)  Feelings  associated  with  the  object  or  the  subject's 
taste. 

B.  THE  PERCEPTION  OF  PICTURES 

In  the  perception  of  pictures  we  may  distinguish  the  elements 
that  we  have  already  noticed  in  the  perception  of  objects.  Still, 
as  we  shall  see  these  elements  have  characteristic  differences.  The 
naming  of  objects  and  pictures,  for  example,  is  after  all  a  differ- 
ent process  and  merits  special  consideration.  At  the  risk  of 
some  repetition  we  may  adopt  in  this  section  the  same  method  as 
we  pursued  in  the  last,  distinguishing  the  various  mental  processes 
found  in  the  introspections  of  our  subjects. 

(a)  The  Sensory  Process  of  Perception 
As  in  the  perception  of  objects  so  in  the  interpretation  of  pic- 
tures the  subject  is  not  directly  conscious  of  the  sensations  which 
are  being  interpreted.  Given  the  task  of  interpreting  and  re- 
membering a  series  of  pictures,  the  sensations  themselves  are 
really  subconscious  means  of  attaining  a  conscious  end — namely 
the  interpretation  or  meaning  of  the  picture.  When  one  must 
remember  a  series  of  pictures  he  must  first  know  what  he  is 
called  upon  to  remember.  Consequently,  when  a  picture  is 
placed  before  him  he  thinks  first  of  all :  What  is  that?  He  does 
not  focus  his  attention  upon  the  sensations  by  which  he  is  usually 
enabled  to  interpret  the  picture — unless  the  drawing  is  poor  and 
has  to  be  studied  out.  Then,  perhaps,  this  or  that  line  with  a 
certain  shape  or  direction  is  attended  to  explicitly.  In  giving 
their  account  of  what  transpired  my  subjects  have  told  practically 
nothing  of  their  awareness  of  the  sensations  themselves. 

"It  always  required  a  moment  until  the  picture  was  clear  to  the 
eye.  As  soon  as  its  lines  are  clear  the  meaning  seems  to  me  to 
be  present."  Griininger,  Nov.  26th. 
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"Es  brauchte  immer  einen  Augenblick  bis  das  Bild  im  Auge  deutlich  wird. 
Sobald  als  seine  Linien  klar  sind  scheint  mir  die  Bedeutung  vorhanden  zu 
sein." 

It  went  rather  rapidly.  I  would  willingly  have  looked  at  the 
individual  picture  a  little  longer.  A  couple  of  pictures  were 
not  very  clear  and  not  recognizable  at  once."  Kiilpe,  Nov.  4th. 

Es  ging  etwas  rasch.  Ich  hatte  gern  die  einzelnen  Bilder  etwas  langer 
gesehen.  Ein  paar  Bilder  waren  nicht  sehr  deutlich  und  nicht  sofort  erkenn- 
bar. 

From  these  introspections  we  can  only  gather  that  one  subject 
was  conscious  of  the  process  of  focusing  the  eye  as  a  preliminary 
stage.  Another  speaks  of  busying  himself  with  the  drawings 
during  the  whole  time  of  exposition.  This  probably  refers  to 
something  other  than  the  sensations  themselves.  If  the  sensa- 
tions were  at  any  period  of  the  process  of  perception  in  the  focal 
point  of  consciousness  they  would  have  been  reported  more  in 
detail.  For  example  if  one  sees  smoke  he  knows  there  is  a  fire. 
He  becomes  explicitly  conscious  of  the  smoke  and  then  knows 
there  is  a  fire.  If  our  sensations  signified  objects  in  the  same 
sense,  we  would  be  first  explicitly  conscious  of  the  sensations 
and  then  of  the  object  which  they  make  known.  That  is  not  the 
case.  Sensations  lead  to  knowledge  without  themselves  coming 
to  the  focus  point  of  attention.  This  is  particularly  true  of  the 
perception  of  objects.  It  is  also  true  of  the  interpretation  of 
pictures.  The  interpretation  comes  to  us  by  means  of  the  sensa- 
tions, but  the  sensations  themselves  remain  subconscious  during 
the  process  of  perception.  With  a  different  task  set  before  the 
subjects  explicit  focal  consciousness  of  the  data  of  sensation 
might  have  taken  place.  But  with  the  task — "What  is  that"? 
the  data  of  sensation  as  such  remain  in  the  background  of  con- 
sciousness. Once  the  picture  is  interpreted  it  may  appear  to  the 
subject  as  the  sign  of  an  object.  In  this  sense  the  picture  is  a 
sign  which  must  first  be  in  focal  consciousness  before  one  is  led  to 
think  of  the  object  signified.  But  the  interpretation  of  the 
picture  is  not  a  sensation.  And  in  the  process  of  interpretation 
the  sensations  themselves  (in  this  case  awareness  of  certain 
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areas  of  black  and  white)  do  not  in  general  come  to  the  focus 
point  of  consciousness  before  the  interpretation  takes  place. 

That  the  picture  may  appear  to  the  subject  as  a  sign  is  evi- 
denced by  the  following  introspection. 

"The  perception  of  the  pictures  took  place  with  uniform  con- 
centration and  the  time  of  exposition  was  entirely  taken  up  with 
working  over  the  individual  pictures.  There  followed  upon 
each  an  auditory-kinaesthetic  word-image.  This  was  connected 
by  intention  with  some  such  judgment  as :  "That  means  a  rake," 
"That  means  a  pair  of  scissors."  It  was  not  therefore  a  question 
of  judgment  of  naming,  as  with  the  objects,  but  judgments  of 
interpretation  in  which  the  pictures  themselves  were  considered 
as  designators  or  as  signs  of  the  objects."  Kiilpe,  Nov.  ipth. 

Die  Wahrnehmung  der  Bilder  geschah  mit  gleichmassiger  Konzentration 
und  die  Zeit  dar  Darbietung  war  ganz  ausgefiillt  durch  die  Beschaftigung  mit 
den  einzelnen  Bildern.  An  jedes  schloss  sich  ein  akustisch-motorisches 
Wortbild  an  das  mit  den  optischen  Bildern  etwas  durch  das  Urtheil :  "Das 
bedeutet  eine  Harke";  "Das  bedeutet  eine  Schere" :  der  Intention  nach 
verbunden  war.  Es  waren  also  keine  einfache  Benennungsurteile  vor,  wie  bei 
den  Objekten,  sonder  Interpretationsurteile  in  denen  die  Bilder  selbst  als 
Hinweise  oder  Zeichen  auf  Objekte  betrachtet  wurden. 

One  need  not,  however,  refer  the  picture  to  the  object  but  be 
interested  in  it  on  its  own  account.  The  reference  of  the  picture 
to  the  object  necessarily  follows  its  interpretation  and  is  a  differ- 
ent thing  entirely  from  the  process  of  interpreting  the  original 
sensations.  When  the  picture  appears  as  the  sign  of  the  object — 
it  is  the  already  interpreted  picture.  The  sensations  have  al- 
ready been  interpreted  in  the  way  I  have  indicated' — namely  by 
falling  into  the  background  of  consciousness  while  the  meaning 
experienced  comes  to  the  foreground. 

(b)     The  consciousness  of  meaning 

In  the  perception  of  the  pictures  the  subject  distinguished  very 
clearly  between  the  recognition  of  the  meaning  and  the  imagery 
that  might  be  aroused  and  the  naming  of  the  picture.  The  mean- 
ing was  not  specified  by  any  particular  characteristics.  It  was 
spoken  of  as  a  "ganz  allgemeines  Bedeutungsbewusstsein"  or 
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simply  as  the  "Bedeutung"  or  the  "Bedeutungserfassung"  or 
"Das  Verstandnis  des  Bildes." 

I  do  not  think  that  anyone  who  will  take  the  trouble  to  make 
these  experiments  with  pictures  will  fail  to  notice  a  definite  psy- 
chological moment  in  which  he  can  say  to  himself — "I  know  what 
that  is."  This  definite  psychological  experience  is  what  I  term 
the  meaning  and  which  my  German  subjects  designated  by  the 
above  expressions.  If  one  makes  experiments  enough  he  will 
eventually  come  to  a  drawing  in  which  this  "meaning  experience" 
is  delayed.  The  lines  are  seen,  the  sensations  are  there,  but  the 
meaning  is  lacking.  As  we  shall  see  later,  under  pathological 
conditions  the  interpretation  may  be  very  much  delayed  or  not 
take  place  at  all  and  still  the  subject  has  sufficient  acuity  of  vision. 
He  sees  the  lines  but  they  mean  nothing.  The  meaning  experience 
is  not  therefore  mere  sensation. 

When  the  meaning  experience  comes  the  name  is  not  yet  pre- 
sent. My  subjects  often  spoke  of  the  priority  of  the  meaning  to 
the  naming.  Repeat  the  experiments  and  you  will  see,  if  you  have 
any  doubt,  that  to  know  what  a  picture  is  and  to  name  it  are  two 
very  different  experiences,  and  may  be  separated  from  each  other 
by  a  very  distinct  interval  of  time.  One  who  is  inclined  like  John 
B.  Watson  to  identify  imageless  thought  with  laryngeal  sensa- 
tions would  do  well  to  stop  and  consider  the  facts.  All  of  my 
subjects  recognized  a  very  distinct  difference  between  the  two 
experiences — a  difference  which  was  evident  both  as  to  the 
nature  of  the  experiences  themselves  and  as  to  the  moment  at 
which  they  occur. 

"Recognition  of  meaning  always  came  first,"  Pace,  Dec.  I4th. 

"During  perception  I  first  get  the  meaning  and  as  soon  as  the 
meaning  is  clear  I  express  it.  Often  a  moment  elapses  (with  the 
first  word  "horn"  for  example)  during  which  I  was  in  doubt.  A 
meaning  did  not  occur  to  me  at  once,  and  as  long  as  I  have  not 
the  meaning  I  cannot  speak."  Griininger,  Dec.  nth. 

"Bei  der  Wahrnehmung  habe  ich  zuerst  die  Bedeutung  und  sobald  die 
Bedeutung  klar  war  habe  ich  sie  ausgesprochen.  Oft  ging  es  einen  Augen- 
blick  (beim  ersten  Bild  'Horn'  z.B.)  wahrend  ich  in  Zweifel  war.  Es  fiel 
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mir  nicht  sofort  eine  Bedeutung  ein,  und  so  lang  ich  die  Bedeutung  nicht 
habe  kann  ich  nicht  sprechen." 

"In  the  perception  of  the  several  pictures,  I  notice  that  I 
experienced  auditory-kinaesthetic  words  in  immediate  connection 
with  them  and  that  these  words  followed  with  varying  rapidity 
the  individual  pictures.  It  lasted  some  time  till  I  got  the  word 
"mitre."  In  this  experience  it  seemed  to  me  that  the  rapidity 
with  which  the  word  comes,  does  not  depend  as  much  upon  the 
rinding  of  the  words  as  it  does  upon  the  recognition  of  the  picture. 
It  is  on  this  account  that  I  would  willingly  have  looked  longer  at 
the  pictures.  The  words  served  as  designations  of  the  pictures 
or  if  you  will  the  objects  represented  by  the  pictures,  and  had 
another  sense,  a  more  general  meaning  than  this  relation  to  the 
individual  pictures  or  their  objects.'  Kiilpe,  Nov.  I4th. 

"Ich  bemerke  dass  ich  bei  der  Wahrnehmung  der  einzelnen  Bilder  sofort 
akustisch-motorische  Worter  in  Anschluss  an  sie  erlebt  habe,  und  dass 
diese  Worter  in  verschiedener  Geschwindigkeit  sich  an  die  einzelnen  Bilder 
anschlossen.  Bei  dem  Wort  Bischoffsmiitze,  z.B.,  dauerte  es  ziemlich  lang 
bis  ich  es  fand.  Dabei  schien  die  Geschwindigkeit  des  Auftreten  der  Worter 
nicht  sowohl  in  der  Wortfindung  selbst  als  vielmehr  in  der  Erkennung  des 
Bildes  begriindet  zu  sein.  Damit  hangt  es  zusammen  dass  ich  einige  Bilder 
gerne  langer  betrachtet  hatte.  Die  Worter  galten  als  die  Bezeichnungen 
fur  die  Bilder  bzw.  die  Gegenstande  die  in  ihnen  dargestellt  waren,  und 
hatten  einen  anderen  Sinn,  eine  allgemeinere  Bedeutung  als  die  Beziehung 
auf  die  einzelnen  Bilder  oder  ihre  Gegenstande. 

"First  comes  the  understanding  of  the  picture,  then  there 
arises  the  auditory  image.  There  was  very  little  visual  imagery 
of  association.  When  it  comes  it  follows  immediately  the  picture 
used  as  a  stimulus."  Stappen,  Nov.  27th. 

"Zuerst  kommt  das  Verstandniss  des  Bildes,  dann  stellt  die  akustische 
Vorstellung  sich  ein.  Optische  Associationsvorstellungen  waren  sehr 
wenig.  Wenn  sie  kommen,  so  folgen  sie  gleich  dem  Reizbild." 

The  meaning  was  also  very  clearly  distinguished  from  the 
imagery.  Some  subjects  often  declared  that  they  had  no  imagery 
at  all.  With  other  subjects  imagery  was  more  or  less  constant. 
As  to  the  temporal  sequence  of  the  two  the  introspections  indi- 
cate that  the  meaning  is  prior  to  the  imagery. 

"With  'horn'  I  first  apprehended  the  meaning  and  then  imaged 
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my  own  instrument.     With  the  others  the  same  sequence  of 
events  was  preserved."     Lehner,  Nov.  I3th. 

"Bei  'Horn'  habe  ich  zuerst  die  Bedeutung  erfasst,  dann  mein  eigenes 
Instrument  vorgestellt.  Bei  den  anderen  vollzog  sich  der  Prozess  in  der- 
selben  Reihenfolge."  isten  Nov. 

We  thus  see  that  a  meaning  consciousness  is  a  definite  event  in 
the  process  of  perceiving  or  interpreting  a  picture.  One  might 
here  claim  that  a  conscious  process  must  be  something  positive 
not  a  mere  negation  and  that  I  have  only  shown  what  it  is  not.  If 
it  is  anything  why  not  show  what  it  is  ? 

To  this  I  reply  that  I  have  not  dealt  entirely  in  negations.  I 
have  pointed  out  that  a  certain  conscious  state  has  its  own  definite 
place  in  the  process  of  perception.  It  follows  in  point  of  time  the 
actual  sensing.  The  data  of  sense  slip  into  the  background  of 
consciousness.  A  certain  attitude  of  expectancy  is  in  the  fore- 
ground until  the  consciousness  of  meaning  dawns.  This  realiza- 
tion of  what  the  picture  represents  is  not  a  negation  but  something 
very  positive.  It  cannot  be  described  to  one  who  has  never  ex- 
perienced it  any  more  than  color  to  one  born  blind.  But  it  can 
easily  be  experienced  by  anyone  who  wishes  to  repeat  the  experi- 
ments. When  it  is  experienced  it  is  usually  obtained  distinctly 
prior  to  the  name  and  imagery.  Though  name  and  imagery  may 
come  so  quickly  that  a  temporal  sequence  cannot  be  noted,  the 
meaning  is  not  the  name  and  is  not  the  imagery.  The  picture  of 
a  horn  does  not  mean  laryngeal  movements  nor  does  it  mean  my 
own  horn.  That  I  experience  laryngeal  movements  and  image 
my  own  horn  are  facts — but  concomitant  facts  to  the  meaning 
which  is  also  a  positive  psychological  event. 

(c)  Revived  Imagery 

Two  Of  my  subjects  had  a  marked  tendency  to  revived  imagery 
or  memories  of  one  kind  or  another. 

"With  'ladder'  a  visual  memory  image.  The  time  between  the 
consciousness  of  meaning  and  the  emerging  of  the  image  was 
rather  long.  For  the  other  pictures  also  there  came  visual  images 
after  the  consciousness  of  meaning."  Frl.  Gortz,  Nov.  i4th. 
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Bei  "Leiter"  ein  Erinnerungsgesichtsbild.  Die  Zeit  zwischen  dem 
Bedeutungsbewusstsein  und  dem  Auftauchen  des  Bildes  war  ziemlich  lang. 
Fiir  die  anderen  kamen  auch  Gesichtsbilder  nach  den  Bedeutungswusstsein. 

"I  did  not  for  example  with  'rooster'  reproduce  merely  one 
definite  rooster,  but  also  pictures  of  roosters  previously  seen : 
The  consciousness  of  meaning  is  always  primary.  The  repro- 
duced images  arose  after  the  consciousness  of  meaning.  The 
number  of  associations  decreased  as  the  series  proceeded."  Leh- 
ner,  Nov.  24th. 

Ich  habe,  z.B.,  bei  Hahn  nicht  nur  einen  bestimmten  Hahn,  sondern  auch 
schon  gesehene  Bilder  des  Hahnes  reproduziert.  Das  Bedeutungsbewusstsein 
ist  immer  das  primare.  Die  reproduzierten  Bilder  traten  nach  dem  Bedeu- 
tungsbewusstsein auf.  Die  Zahl  der  Associationen  nahm  mit  Zunnehmen  der 
Reihe  ab. 

(d)   Concomitant  Imagery 

In  the  perception  of  pictures  as  well  as  of  objects  some  subjects 
not  only  experience  imagery  that  can  be  referred  to  definite  past 
experience  but  also  various  images  which  apparently  have  no 
connection  with  actual  occurrences. 

"In  this  series  I  saw  the  individual  pictures,  but  had  no  definite 
memory  images.  With  'spoon'  and  'harp'  also  with  'rooster'  and 
finally  with  'sickle'  the  objects  designated  by  the  drawing  were 
conscious.  With  'rooster'  an  obscure  visual  image.  With  'spoon' 
and  'sickle'  the  visual  images  were  clear.'"  Lehner,  Nov.  I3th. 

"In  dieser  Reihe  habe  ich  die  einzelnen  Bilder  gesehen.  Bestimmte  Erin- 
nerungsbilder  habe  ich  nicht  gehabt.  Bei  'Loffel'  und  'Harfe'  auch  bei  'Hahn' 
und  zuletzt  bei  'Sichel'  wurden  die  in  der  Zeichnung  fixierte  Dinge  bewusst. 
Bei  Hahn  war  ein  undeutliches  Gesichtsbild,  bei  Loffel  und  Sichel  waren  sie 
klar." 

"A  long  conscious  series  of  the  most  various  secondary  images 
was  present — tactual  images,  motor  images.  Auditory  images 
were  not  present."  Lehner,  Nov.  27th. 

Eine  grossere  bewusste  Reihe  verschiedenartigsten  Nebenvorstellungen  war 
vorhanden.  Tast-vorstellungen,  motorische  Vorstellungen.  Akustische  Vor- 
stellungen  waren  nicht  vorhanden 

(e)   Concomitant  Thoughts 

Images  of  one  kind  or  another  are  not  always  the  only  second- 
ary events  in  the  complex  process  initiated  by  an  act  by  perception. 
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Occasionally  my  subjects  have  spoken  of  thinking  of  something 
rather  than  imagining  it. 

"With  'harp'  I  thought  of  a  harp  concert  and  imaged  a  partic- 
lar  lady  with  a  harp.  In  all  this  there  were  no  auditory  images." 
Frl.  Gortz,  Nov.  5th. 

Bei  "Harfe"  dachte  ich  an  ein  Harfenkonzert  und  stellte  mir  eine  be- 
stimmte  Dame  mit  einer  Harfe  vor.     Dabei  waren  keine  akustische  Bilder. 

Here  the  subject  thought  of  the  concert.  She  did  not  image  the 
whole  concert.  It  was  possible  to  do  so,  but  that  was  not  what 
happened.  She  thought  of  the  whole  event,  and  imaged  only  a 
part  of  it — namely  one  particular  lady  with  a  harp. 

(f)  Concomitant  Sensations 

With  one  subject  I  have  an  instance  of  the  consciousness  of 
muscular  activity  which  Prof.  Watson  looks  upon  as  entering 
into  the  meaning.  This  subject  reports  that  he  "experienced 
motor  movements  especially  with  'Flyers,'  'Rake'  and  'Specta- 
cles.' '  He  does  not  mean  by  this  the  laryngeal  movements  of 
which  another  subject  was  almost  always  conscious,  but  actual 
sensations  in  the  muscles  as  if  he  were  about  to  use  the  objects  in 
question.  If  one  were  to  make  such  sensations  equivalent  to  the 
meaning,  he  would  have  to  maintain  that  they  were  always  present 
with  all  subjects  no  matter  whether  they  were  reported  or  not. 
Apart  from  other  difficulties  such  a  theory  would  in  the  end  have 
to  explain  the  focally  conscious  meaning  by  the  subconscious  sen- 
sations. The  meaning  was  always  at  some  stage  or  other  in  the 
focus  point  of  consciousness.  These  muscular  sensations  were  in 
general  entirely  unnoticed  if  they  existed  at  all.  Now  if  identi- 
ties are  to  be  identical  and  explanations  are  to  explain — how  can 
the  subconscious  be  really  one  and  the  same  thing  as  the  focally 
conscious?  The  same  objection  applies  to  laryngeal  sensations 
which  frequently  if  not  always  remained  entirely  unnoticed. 
Meaning  is  a  conscious  something  which,  as  far  as  we  can  see, 
has  no  character  in  common  with  movements  of  the  laryngeal 
muscles  or  any  other  muscles.  If  the  meaning  and  muscular  sen- 
sations were  identical  we  should  be  conscious  of  movement  when 
conscious  of  meaning.  But  when  we  are  most  conscious  of  mean- 
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ing  we  are  least  conscious  of  movement.     The  two  things  there- 
fore can  scarcely  be  looked  upon  as  really  one  and  the  same. 

(g)   The  Naming  of  the  Pictures 

With  most  subjects  there  is  a  natural  tendency  to  name  the 
picture  shown  them  as  soon  as  it  is  interpreted.  A  single  ex- 
ception is  the  reason  for  the  use  of  the  word  "most."  One  of  my 
subjects  who  seemed  to  be  of  a  marked  visual  type  said  repeatedly 
that  she  had  no  tendency  whatever  to  name  any  of  the  pictures. 
It  was  sufficient  simply  to  look  at  the  pictures.  They  were  then 
imaged  in  a  series  on  a  piece  of  paper.  The  color  of  the  imaged 
paper  was  usually  white  but  it  could  be  black  and  the  pictures 
white  or  of  any  colors  she  might  choose.  When  she  came  to  re- 
citing the  series  she  named  what  she  saw  on  the  visualized  paper. 
No  naming  occurred  during  perception.  Forgotten  pictures  ap- 
peared as  blank  spaces.  In  place  of  seeing  the  actual  pictures 
she  could  also  at  will  see  instead  the  names  of  the  pictures  written 
on  a  sheet  of  paper. 

Another  subject  could  not  be  sure  whether  he  named  the  pic- 
tures always  or  only  often.  It  would  thus  seem  that  there  are 
subjects  who  do  not  always  name  the  pictures.  There  probably 
is  a  type  of  individual  who  is  content  with  seeing  without  naming. 
The  question  arises  do  these  subjects  differ  from  the  more  com- 
mon type  so  radically  that  the  meaning  experience  of  both  has 
nothing  in  common?  This  is  not  the  case  if  the  introspection 
of  the  subjects  I  have  studied  indicate  the  condition  of  affairs  in 
general.  Whether  the  pictures  are  named  or  visualized,  all  sub- 
jects had — over  and  above  the  naming  or  visualizing — a  con- 
sciousness of  meaning  from  which  the  naming  or  visualizing 
proceeded.  The  meaning  experience  is  essential  to  all  perception. 
Subjects  do  not  differ  in  essentials  but  in  accidentals.  The  mean- 
ing experience  is  fundamentally  the  same  with  everybody. 
Whether  what  is  understood  is  named  or  visualized  depends  upon 
the  observer  and  the  kind  of  task  that  is  set  before  him.  To  insist 
that  meaning  is  naming  or  laryngeal  movement  is  a  theory  which 
at  best  is  not  of  universal  application.  There  are  some  subjects 
to  whom  it  does  not  apply.  A  closer  investigation  of  the  facts 
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shows  us  that  the  meaning  experience  does  not  differ  so  much  as 
to  be  in  one  subject  a  visual  image  and  in  another  a  laryngeal 
movement.  On  the  contrary,  all  subjects  have,  when  they  ex- 
perience meaning,  one  and  the  same  qualitatively  identical 
experience — which  is  sui  generis — a  conceptual  something  dis- 
tinct from  all  manner  of  sensation. 

When  the  picture  is  recognized  the  name  may  come  at  once 
or  be  delayed. 

"The  picture  presented  to  me  was  at  once  clear  in  its  meaning. 
I  had  to  hurry  to  find  the  name  before  the  next  picture  came." 
Griininger,  Nov.  i/th. 

"Das  dargebotene  Bild  war  mir  sofort  klar  in  seiner  Bedeutung.  Ich 
musste  mich  beeilen  die  Benennung  zu  finden  vor  das  neue  Bild  kam." 

"Recognition  of  meaning  always  came  first.  But  there  are  two 
kinds  of  cases.  I )  Where  the  picture  is  recognized,  then  image 
of  name — priority  of  recognition,  then  name  without  hesitation. 
2)  Picture  is  recognized  then  hesitation  between  different  names. 
Tig'  belonged  to  i).  Tiano,'  'Pincers'  and  'Bug'  belonged  to 
2).  It  took  time  to  recognize  the  picture  and  after  it  was  made 
sure  of,  as  far  as  my  knowledge  will  go — an  altercation  between 
names.  In  case  of  the  creature — the  sprawling  thing — effort  at 
specific  name  and  failing  in  that.  I  fell  back  again  on  generic 
name.  In  case  of  'pincers'  no  falling  back  on  generic  name,  but 
searching  after  correct  name."  Pace,  Dec.  I4th. 

The  naming  of  the  pictures  is  not  quite  the  same  thing  as 
naming  the  objects.  Though  only  one  of  my  subjects  expressed 
this  difference  I  think  that  his  introspection  will  be  recognized 
as  stating  facts  that  are  generally  true. 

"During  perception  I  considered  attentively  each  of  the  pic- 
tures and  had  more  or  less  promptly  an  auditory-kinaesthetic 
word  for  each.  The  consciousness  of  meaning  was  united  with 
the  words — but  only  in  a  wholly  universal  form.  Consequently 
between  meaning  and  words  and  pictures  there  was  not  a  perfect 
coincidence.  I  can  express  the  relation  best  in  this  way :  That  is 
a  cherry — a  sickle,  etc.  In  the  use  of  the  indeterminate  article 
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in  such  a  sentence  lies  the  indication  of  the  relation  between  word 
and  picture."    Kiilpe,  Nov.  28th. 

Ich  habe  bei  der  Wahrnehmung  der  Bilder  aufmerksam  jedes  betrachtet 
und  mehr  oder  weniger  rasch  akustisch-motorisch  das  Wort  dazu  gehabt.  Das 
Bedeutungsbewusstsein  war  mit  den  Wortern  verbunden  aber  nur  in  ganz 
allgemeiner  Form  und  so  bestand  zwischen  der  Bedeutung  und  den  Wortern 
und  den  Bildern  keine  Deckung.  Ich  konnte  am  besten  das  Verhaltnis  so 
ausdriicken :  "Das  ist  eine  Kirsche,  eine  Sichel,"  u.s.w. :  wobei  in  den 
unbestimmten  Artikel  der  'Hinweis  auf  die  Beziehung  zwischen  Wort  und 
Bild  liegt. 

Again  the  same  subject  says: 

"The  perception  of  the  pictures  took  place  with  uniform  con- 
centration and  the  time  of  exposition  was  entirely  taken  up  with 
working  over  the  individual  pictures.  There  followed  upon  each 
an  auditory-kinaesthetic  word-image.  This  was  connected  by  in- 
tention with  some  such  judgment  as  "That  means  a  rake."  "That 
means  a  pair  of  scissors."  It  was  not,  therefore,  a  question  of 
judgments  of  naming,  as  with  the  objects,  but  judgments  of  in- 
terpretation in  which  the  pictures  themselves  were  considered  as 
designators  or  as  signs  of  the  objects." 

"Die  Wahrnehmung  der  Bilder  geschah  mit  gleichmassiger  Konzentration 
und  die  Zeit  der  Darbietung  war  ganz  ausgefiillt  durch  die  Beschaftigung 
mit  den  einzelnen  Bildern.  An  jedes  schloss  sich  ein  akustisch-motorisches 
Wortbild  an,  das  mit  den  optischen  Bildern  etwas  durch  das  Urtheil:  'Das 
bedeutet  eine  Harke' ;  'Das  bedeutet  eine  Schere' :  der  Intention  nach  ver- 
bunden war.  Es  waren  also  keine  einfache  Benennungsurtheile  vor,  wie  bei 
den  Objekten,  sondern  Interpretationsurtheile  in  denen  die  Bilder  selbst  als 
Hinweise  oder  Zeichen  auf  Objekte  betrachtet  wurden." 

If  one  and  the  same  name  used  for  an  object  indicates  one 
experience,  but  when  used  of  a  picture  another,  whence  comes  the 
difference  in  the  conscious  experience,  if  this  conscious  experience, 
as  Watson  seems  to  hold,  is  the  sensation  of  naming?  In  one 
case  the  sensations  of  perception  can  be  referred  to  nothing  else. 
They  reveal  a  real  object  which  does  not  represent  but  which  is 
something.  In  the  other  case  the  sensations  reveal  something  that 
I  realize  more  of  less  clearly  as  an  imitation  of  a  real  object.  In 
both  cases,  let  us  say,  I  pronounce  the  word  "apple."  In  the  two 
cases  there  is  one  and  the  same  name  but  the  conscious  experiences 
are  different.  These  experiences  are  not  the  sensations  of  per- 
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ception  plus  the  naming,  but  something  which  comes  in  between 
the  two.  These  experiences  are  my  conscious  reactions  to  the 
sensations  of  perception  and  whatever  they  may  be  there  is  far 
more  in  them  than  in  the  name.  The  name  alone,  therefore,  can- 
not account  for  them. 

I  think,  too,  that  there  is  a  certain  identity  between  the  meaning 
experiences  in  various  observers,  whether  they  belong  to  visual 
auditory  or  kinaesthetic  types.  Some  have  imagery,  some  have 
not,  when  they  are  actually  conscious  of  the  meaning  of  a  picture 
or  the  nature  of  an  object.  All  have  the  meaning  experience.  It 
would  seem,  therefore,  that  it  is  something  different  from  the 
imagery  which  may  or  may  not  be  present  over  and  above  the 
name. 

(h)  Feeling  and  Emotion 

Only  one  of  my  subjects  reported  having  experienced  anything 
like  affective  mental  states. 

"Various  feelings  were  united  with  the  images — in  part  of  the 
reproduced  kind."  Lehner,  Nov.  29th. 

Verschiedenartige  Gefiihle  verbanden  sich  mit  den  Vorstellungen — teilweise 
reproduzierte  Art. 

Emotional  resonances  were  brought  out  by  "cherry,"  "Spec- 
tacles," "Horn"  (because  I  myself  play  the  Horn). 

Emotionelle  Auslosungen  bewirkten  "Kirsche,"  "Brille,"  "Horn"   (well  ich 
selbst  Hornblaser  bin). 

If  we  are  to  maintain  a  fundamental  distinction  between  the 
affective  and  representative  states  of  consciousness  meaning  will 
not  be  identified  with  feeling  or  emotions.  Not  a  single  one  of 
my  subjects  had  any  tendency  to  do  so.  The  word  feeling  has 
many  significations.  One  may  speak  of  a  feeling  and  intend 
touch,  or  even  what  I  refer  to  as  meaning.  But  in  the  sense  of  a 
pleasurable  or  painful  affective  state  or  any  other  affection  that 
one  may  distinguish,  feeling  is  different  from  meaning  or  knowl- 
edge. It  is  evoked  by  a  meaning  or  what  a  meaning  may  sugegst. 
By  that  fact  it  is  distinguished  from  the  meaning  as  well  as  in 
virtue  of  its  own  inherent  qualitative  character. 
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C.  THE  PERCEPTION  OF  PRINTED  WORDS 

In  giving  an  account  of  the  perception  of  printed  and  spoken 
words  I  will  use  a  simpler  procedure  than  in  the  two  previous 
sections.  In  this  way  repetition  may  be  avoided.  One  might  dis- 
tinguish here,  as  there,  between  the  unanalysed  simple  meaning 
and  one  that  is  more  or  less  analysed  and  specified.  One  could 
also  show  that  this  analysis  does  not  proceed  pari  passu  with  the 
development  of  imagery  and  that  it  is  something  wholly  different 
from  any  kind  of  imagery  whatsoever.  One  could  also  call  at- 
tention to  associated  images  and  concepts  (meanings)  and  point 
out  that  they  arise  later  than  the  understanding  of  the  word  used 
as  a  stimulus.  One  could  also  show  that  the  "feelings"  which 
were  sometimes  reported  had  a  place  in  the  temporal  sequence  of 
events  and  qualitative  characteristics  that  distinguished  them 
from  the  meaning.  I  will  not  burden  my  readers  with  the  repeti- 
tion of  introspections  covering  points  that  are  common  to  the 
process  of  perception  whether  the  material  be  real  objects,  pic- 
tures, printed  or  spoken  words.  It  will  suffice  to  call  attention  to 
certain  special  features  and  then  pass  on  to  an  analysis  of  the 
processes  involved  in  recall. 

(a)   Reading  and  understanding 

Most  of  the  subjects  not  only  looked  at  the  printed  word  but 
also  read  it.  One  in  whom  the  mental  processes  seem  to  proceed 
rather  leisurely  noticed  the  reading  and  the  understanding  as  two 
distinct  acts. 

"I  first  read  the  word  interiorly,  then  thought  of  its  meaning.. 
E.g.,  with  spoon  I  transformed  the  word  given  me  into  a  visual 
image.  This  transformation  takes  place  immediately  after  the 
recall  of  its  meaning."  Gruninger,  Nov.  i/th. 

Ich  habe  zuerst  das  Wort  innerlich  gelesen,  dann  an  seine  Bedeutung 
gedacht,  z.B.,  bei  "Loffel"  habe  ich  das  dargebotene  Wort  in  ein  visuelles 
Bild  verwandelt.  Diese  Verwandlung  findet  sofort  nach  der  Erinnerung  der 
Bedeutung  statt. 

"The  whole  process  is  much  more  empty  as  compared  with  pic- 
tures or  objects.  I  simply  read  the  word  and  make  its  meaning 
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clear  to  me.    I  read  and  have  motor  sensations  in  the  organ  of 
speech."   Griininger,  Nov.  26th. 

"Der  ganze  Vorgang  ist  viel  leerer,  Ich  lese  das  Wort  einfach  und  mache 
mir  die  Bedeutung  klar.  Ich  lese  und  habe  motorische  Empfindungen  im 
Sprechorgan." 

The  meaning  which  came  to  this  subject  merely  upon  reading 
the  word  without  passing  on  to  a  visualization  of  the  object  (or 
at  least  to  thinking  of  its  nature)  seemed  to  him  undeveloped  or 
incomplete. 

"I  read  the  word.  I  pronounce  the  word  to  myself.  I  did  not 
attempt  to  form  a  visual  image — but  I  focused  the  letters  clearly 
and  pronounced  the  word  that  belonged  to  them.  As  soon  as  I 
commence  to  speak  to  myself  I  am  conscious  of  the  meaning — but 
not  the  full  meaning  for  I  do  not  think  of  the  object  that  belongs 
to  it.  Only  the  form  of  the  printed  word  is  before  me  (bewusst). 
No  visual  images  at  all  were  present."  Griininger,  Dec.  ist. 

Ich  lese  das  Wort.  Ich  spreche  still  das  Wort.  Ich  habe  mich  angestrengt 
ein  visuelles  Bild  zu  schaffen,  aber  ich  habe  die  Schrift  scharf  ins  Auge 
gefasst  und  das  Wort  dazu  gesagt.  So  bald  ich  still  zu  sprechen  anfange  ist 
mir  die  Bedeutung  bewusst — aber  nicht  die  voile  Bedeutung  denn  ich  denke 
nicht  an  den  zugehorigen  Gegenstand.  Bewusst  ist  mir  nur  die  Form  des 
geschriebenen  Wortes.  Gar  keine  visuelle  Vorstellungen  waren  vorhanden." 

Another  subject  refers  to  a  very  similar  condition  of  mind  thus. 

"The  perception  of  the  words  is  here  a  simple  reading  and  un- 
derstanding without  my  thinking  of  definite  objects  of  the  desig- 
nated class.  With  every  word  seen  there  arose  at  once  an  audi- 
tory kinaesthetic  image.  .  .  .  The  words  appeared  throughout 
as  bearers  of  the  meaning — as  signs  of  objects.  Kiilpe,  Nov. 
1 9th. 

Die  Wahrnehmung  der  Worter  ist  hier  ein  einfaches  Lesen  und  Verstehen 
ohne  dass  an  bestimmte  Objecte  der  bezeichneten  Art  gedacht  worden 
ist.  Bei  jedem  optischen  Wort  stellte  sich  sofort  das  akustisch-motorische 
Bild  ein.  .  .  .Die  Worter  erschienen  durchaus  als  Bedeutungstrager — als 
Hinweise  auf  Gegenstande. 

All  the  subjects  except  one  referred  to  the  reading  of  the  words 
as  involving  kinaesthetic  sensations  or  imagery.  This  subject, 
who  also  did  not  name  the  pictures,  maintained  that  she  read 
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simply  by  looking  at  the  words  and  grasping  their  meaning  with- 
out any  consciousness  of  motor  reading. 

"In  the  perception  of  the  word,  I  have  of  each  individual  one  a 
visual  image  of  the  object.  Auditory-kinaesthetic  images  were 
certainly  not  present."  Frl.  Gortz,  Nov.  5th. 

Yon  jedem  Gegenstand  habe  ich  bei  der  Wahrnehmung  des  Wortes  ein 
Bild  (optisches)  des  Gegenstandes.  Akustisch-motorische  Bilder  waren  sicher 
nicht  vorhanden. 

From  this  we  may  gather  that  with  most  subjects  reading 
involves  either  actual  laryngeal  movements  or  imagery  of  such 
movements  of  which  the  subject  is  more  or  less  conscious.  With 
some  subjects  we  must  admit  at  least  the  possibility  of  a  visual 
reading  in  which  the  laryngeal  movements,  if  present  at  all,  are 
not  perceived  by  the  subject. 

The  meaning  of  the  word  cannot  possibly  be  these  laryngeal 
sensations,  otherwise  one  would  understand  a  foreign  word  by 
correctly  pronouncing  it.  One  must  have  recourse  to  something 
else  besides  the  larynx  in  order  to  explain  the  difference  between 
the  words  of  a  familiar  and  an  unfamiliar  language.  A  natural 
tendency  is  to  introduce  the  image  as  that  which  gives  meaning 
to  the  word.  But  it  is  not  the  image  which  gives  rise  to  the 
meaning,  but  the  meaning  which  determines  the  image.  The  sub- 
jects were  easily  able  to  locate  the  meaning  prior  to  the  visual 
image.  A  kinaesthetic  image  of  using  the  object  was  rarely 
reported.  If  meaning  comes  before  imagery  it  is  wholly  impossible 
to  identify  the  two,  or  make  the  meaning  dependent  upon  the 
imagery.  A  little  reflection  will  show  us  that  imagery  of  a 
definite  kind  must  have  some  determinant  over  and  above  the 
word  as  seen  or  pronounced.  It  is  because  we  understand  the 
word,  that  we  can  have  a  visual  image  of  a  definite  object.  The 
word  as  such  alone  and  apart  from  any  other  mental  process  does 
not  evoke  the  image.  A  word  that  you  do  not  understand  will 
not  enable  you  to  image  the  object  that  it  represents.  Understand- 
ing therefore  determines  the  image  and  not  the  image  the  under- 
standing. And  the  word  itself  is  not  meaning  but  under  certain 
conditions  it  may  have  meaning,  i.e.,  be  understood. 
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(b)  Feeling  of  Familiarity 

In  the  perception  of  printed  words  there  is  sometimes  a  mo- 
ment prior  even  to  the  understanding  in  which  one  knows  that 
the  word  is  a  familiar  one  without  being  really  conscious  of  its 
meaning.  When  the  words  used  are  well  known  names  of  one's 
mother  tongue  this  moment  of  pure  familiarity  is  seldom  rec- 
ognized as  a  distinct  event.  My  German  subjects  scarcely  allude 
to  it.  One  in  whom  everything  proceeds  rather  leisurely  gave 
the  following  introspection. 

"I  read  the  word.  I  speak  the  word  silently  to  myself.  I  did 
not  try  to  produce  a  visual  image,  but  I  looked  at  the  letters 
carefully  and  pronounced  the  word.  As  soon  as  I  commence 
to  speak  the  meaning  is  clear  to  me — but  not  the  full  meaning, 
for  I  do  not  think  of  the  object  to  which  it  belongs.  Only  the 
form  of  the  written  word  is  conscious  to  me."  Griininger,  Dec. 
ist. 

"Ich  lese  das  Wort.  Ich  spreche  still  das  Wort.  Ich  habe  mich  nicht 
angestrengt  ein  visuelles  Bild  zu  schaffen,  aber  ich  habe  die  Schrift  scharf 
ins  Auge  gefasst  und  das  Wort  dazu  gesagt.  So  bald  ich  still  zu  sprechen 
anfange  ist  mir  die  Bedeutung  bewusst — aber  nicht  die  voile  Bedeutung,  denn 
ich  denke  nicht  an  den  zugehorigen  Gegenstand.  Bewusst  ist  mir  nur  die 
Form  des  geschriebenen  Wortes." 

Another  subject  once  spoke  of  the  "Sensory  impression  of  the 
word"  (Sinneseindruck  des  Wortes)  as  preceding  the  perception 
of  the  meaning. 

When  reacting  myself  to  the  meaning  of  these  German  words 
in  the  experiments  described  below*  it  seemed  to  me  that  a 
feeling  of  familiarity  was  present  prior  to  the  knowledge  of 
what  the  word  signifies.  But  I  was  not  on  the  same  plane  as  my 
German  subjects.  They  were  using  their  native  tongue,  whereas 
I  was  reacting  to  foreign  words. 

In  experiments  I  have  since  made  with  Slavic  words  or  un- 
known English  words,  the  familiarity  with  the  word  as  some- 
thing seen  before  is  a  definite  stage  and  is  prior  both  to  the 
meaning  and  to  any  imagery  that  may  arise. 

A  word  after  all  is  only  a  visual  symbol.  All  nouns  repre- 
senting objects  were  once  used  to  designate  some  actual  sen- 
*See  page  128  ff. 
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sory  experience.  When  first  used  one  had  on  the  one  hand  the 
sensory  experience,  and  on  the  other  its  interpretation  or  mean- 
ing. When  the  word  was  next  seen  again  it  was  recognized  as 
familiar  and  then  arose  the  image  of  the  former  sensory  ex- 
perience which  lead  to  the  meaning.  But  as  time  went  on  the 
image  was  no  longer  necessary  to  recall  the  original  interpreta- 
tion and  the  meaning  came  at  once  without  any  intermediary. 
Other  similar  experiences  were  connected  with  the  same  word 
and  these  perhaps  tended  to  inhibit  each  other  while  the  mean- 
ing arose  imageless  into  consciousness.  The  German  words  used 
in  the  experiments  here  referred  to  were  all  familiar  names  and 
had  been  so  often  associated  with  the  meaning  that  all  trace  of 
intermediate  images  had  disappeared.  Such  images  rise  rather 
slowly.  There  is  need  for  a  mental  process  with  a  short  latent 
period  and  this  mental  process  is  the  imageless  meaning.  The 
mere  familiarity  with  the  word  as  something  seen  before  will 
not  do.  For  one  needs  to  know  not  only  that  he  has  seen  the 
word  before,  but  also  what  it  signifies.  This  signification  is  the 
meaning  or  thought  process — a  mental  structure  which  can  be 
associated  with  the  word  as  well  as  a  visual  image.  It  is  not 
mere  verbal  familiarity  but  an  objective  realization  more  or  less 
analysed  of  what  that  thing  is  to  which  the  word  refers.  Weld 
in  Titchener's  commemorative  volume,  (Worcester,  1917)  ex- 
perimented on  two  subjects.  He  made  use  of  wholly  unfamiliar 
English  words  and  his  subjects  learnt  their  meaning  by  merely 
looking  at  the  pictures  which  illustrated  it.  He  found  that  in 
one  subject  meaning  came  on  the  average  before  imagery  and 
with  the  other  imagery  came  before  meaning.  "Familiarity" 
however  preceded  both.  This  was  due  to  his  starting  with  words 
wholly  unknown  to  the  subject.  In  well  known  words,  there  is 
but  seldom  a  stage  of  familiarity  with  the  word  as  a  word  in- 
dependent of  the  meaning.  In  ordinary  objects,  this  stage  of 
"familiarity  without  meaning"  does  not  exist  as  a  conscious  stage 
in  the  process  of  perception.  One  may  know  what  a  familiar 
object  is  before  he  knows  the  name.  But  that  is  a  different  kind 
of  familiarity — it  is  an  interpretation  which  cannot  for  the  mo- 
ment be  labeled.  The  word,  however,  is  a  symbol  which  can  be 
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more  easily  learned  as  something  seen  before  than  as  something 
designating  a  given  experience.  This  familiarity  is  itself  a 
judgment  which  might  be  expressed  by  the  words :  I  have  seen 
this  word  before.  The  grounds  of  such  a  judgment  cannot  as 
a  rule  be  given  by  the  subject.  It  is  one  of  the  many  examples 
in  psychology  of  the  unconscious  basis  of  judgment. 

(c)  Visualization  of  the  Object  Designated  by  the  Word 

Attention  was  called  above  to  the  fact  that  one  of  my  subjects 
felt  very  much  dissatisfied  with  the  mere  reading  of  the  words 
"without  thinking  of  the  object  that  belongs  to  it."  This  same 
subject  often  "fashioned"  a  suitable  visual  image  to  fill  in  the 
emptiness  of  the  name. 

"Here  first  the  meaning.  Then  I  make  for  myself  a  visual 
image — at  least  when  I  have  time.  I  read  the  word  'sickle'  and 
at  once  image  within  myself  a  sickle."  Griininger,  Nov.  24th. 

Hier  zuerst  die  Bedeutung.  Dann  mache  ich  mir  ein  visuelles  Bild  dazu — 
wenlgstens  wenn  ich  Zeit  habe.  Ich  lese  das  Wort  "Sichel"  und  sofort 
mache  ich  mir  innerlich  ein  "Sichel"  vor. 

This  was  not  always  necessary.  Again  the  same  subject 
reports. 

"With  the  reading  I  have  the  meaning  at  once.  But  I  did  not 
think  any  more  about  it  and  formed  for  myself  no  visual  image." 
Griininger,  Dec.  3rd. 

Mit  dem  Lesen  habe  ich  sofort  die  Bedeutung.  Ich  dachte  aber  nicht  weiter 
dariiber  nach,  und  machte  mir  kein  visuelles  Bild. 

Another  subject  expressed  several  times  the  fact  that  he  did 
not  visualize  the  object  itself. 

"In  no  case  was  there  any  image  of  the  object  itself.  After 
'turkey'  came  the  word  'clock'  and  the  association  'turkey-clock' 
recalled  some  childish  rhythm  about  'turkey-clocky-lock' ;  but  no 
distinct  image  of  turkey.  Nor  was  there  any  image  of  the  animal 
familiarly  known  as  'cat.'  No  effort  at  thinking  out  meaning, 
because  no  ambiguity.  'Camel'  was  Camel  and  there  was  the  end 
of  it."  Dr.  Pace,  Jan.  25th. 

Quite  different  from  this  is  the  introspection  of  another 
subject. 
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"Of  every  object  (that  is  the  word  used  as  a  stimulus)  I  have 
with  the  perception  of  the  word  a  visual  image  of  the  (real) 
object.  Auditory-kinaesthetic  images  were  certainly  not  present." 
Frl.  Gortz,  Nov.  5th. 

Von  jedem  Gegenstand  habe  ich  bei  der  Wahrnehmung  des  Wortes  ein 
Bild  (optisches)  )des  Gegenstandes.  Akustisch-motorische  Bilder  waren  sicher 
nicht  vorhanden.  •" 

Here  we  see  great  subjective  differences.  One  subject  has  a 
visual  image  of  every  word,  another  may  understand  without 
having  visual  images.  These  must  often  be  sought,  and  when 
they  are  lacking  and  the  subject  does  not  think  further  of  the 
nature  of  the  object,  there  is  a  certain  feeling  of  emptiness  about 
the  process.  Still  another  subject  has  no  visual  images  and  does 
not  in  any  way  feel  that  lack  of  them.2 

Imagery  thus  seems  to  be  an  accidental  something  which  may 
or  may  not  enliven  the  meaning  as  illustrations,  add  interest  to  a 
story  that  one  is  reading. 

D.  THE  PERCEPTION  OF  SPOKEN  WORDS 
(a)    Change  of  hnagery  with  Auditory  Presentation 

It  is  rather  interesting  to  note  that  the  subject  who  always 
imaged  the  written  words  had  no  visual  images  at  all  when  listen- 
ing to  spoken  words.  The  whole  process  was  empty  and  still  it 
seemed  easier  to  fix  in  mind  the  spoken  words  rather  than  the 
written. 

"This  time  there  was  really  nothing  present.  No  image — only 
a  mechanical  repetition.  The  feeling  that  it  was  easier  to  hold 
the  series  in  mind.  At  any  rate,  there  was  throughout  no  distrac- 
tion of  the  attention.  A  purely  passive  attitude.  A  great  differ- 
ence between  this  and  the  exposition  of  the  visual  things.  Really, 
nothing  more  than  a  consciousness  of  meaning  was  present." 
Frl.  Gortz,  Nov.  26. 

Jetzt  war  eigentlich  gar  nicKts  vorhanden.  Kei.ii  Bild,  nur  ein  mechan- 
isches  Hersagen.  Die  Empfindung,  das  es  leichter  sei,  die  Reihe  einzupragen. 
Jedenfalls  durchaus  keine  Ablenkung  der  Aufmerksamkeit.  Ein  durchaus 

2  This  subject  is  incapable  o£  forming  kinaesthetic  images — but  only  sees 
the  movement  that  he  tries  to  image. 
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passives    Verhalten.    Grosse    Unterschiede    gegeniiber    dcr    Darbietung    der 
optische  Sachen.     Eigentlich  war  nur  ein  Bedeutungsbewusstsein  vorhanden. 

With  another  subject  who  had  a  strong  tendency  to  name  the 
pictures  and  objects  the  motor  sensations  or  images  of  laryngeal 
movements  were  considerably  reduced,  and  even  disappeared. 
Once  he  mentioned  pronouncing  a  couple  of  words  along  with 
the  experimenter.  This,  he  said,  was  done  without  any  move- 
ments of  the  mouth.  Again  he  says  that  he  did  not  pronounce 
the  words  at  all.  Visual  images  came  to  him  if  he  paid  special 
attention  to  the  word. 

"With  those  words  to  which  I  gave  special  attention  visual 
images  were  associated.  Naturally  I  did  not  name  these  visual 
images — and  also  did  not  feel  any  vocal  movements  in  the  larynx. 
It  seemed  to  me  that  the  meaning  of  the  words  was  always  appre- 
hended." Stappen,  Dec.  4th. 

Bei  jenen  Worter  denen  ich  die  meiste  Aufmerksamkeit  schenkte,  associi- 
erten  sich  optische  Vorstellungen.  Ich  habe  diese  optische  Vorstellungen 
naturlich  nicht  benannt — auch  keine  Sprechbewegungen  im  Kehlkopf  verspiirt. 
Es  scheint  mir  dass  die  Bedeutung  der  Worter  stets  erfasst  wurde. 

Another  subject  who  always  named  the  pictures,  and  objects, 
and  experienced  auditory-kinaesthetic  imagery  in  reading  the 
words,  had  no  tendency  whatever  to  pronounce  the  words  while 
listening  to  them.  He  also  experienced  no  tendency  to  visualize 
the  objects  that  they  represented.  He  simply  listened  and 
understood. 

"A  special  auditory-kinaesthetic  tendency  to  reproduction 
I  did  not  have* — nor  a  visual  one  either."  Kiilpe,  Dec.  Qth. 

Eine  besondere  akustisch-motorische  Reproduktionstendenz  habe  ich  nicht 
gehabt — eine  optische  auch  nicht. 

The  reason  for  the  reduction  of  the  tendency  to  have  laryngeal 
sensations  or  images  with  spoken  words  lies  no  doubt  in  the 
nature  of  the  task.  When  an  object  or  a  picture  is  presented,  the 
subject's  task  is  felt  to  be  in  part  the  answer  to  the  question: 
What  is  that?  The  solution  with  some  subjects  is  the  meaning  of 
the  object  or  picture.  When  a  word  is  given  most  subjects  read  it, 
and  in  reading  pronounce  it.  When  the  word  is  spoken — it  is 
always  given.  It  need  not  be  sought.  One  may  also  speak  it, 
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but  this  seems  rather  superfluous.  It  seems  sufficient  to  under- 
stand it. 

On  this  point  Hikozo  Kakise  has  some  definite  results.  He 
found,  when  written  words  were  exposed,  that  in  93%  of  311 
experiments  the  words  were  reproduced  in  auditory-kinaesthetic 
form  by  the  subject.  When,  however,  the  word  was  spoken,  in 
only  g%  of  176  experiments  did  this  auditory-kinaesthetic 
imagery  occur.  He  concludes  "that  the  inner  reading  of  the 
word  generally  occurs  when  it  is  exposed,  and  occurs  seldom 
when  the  stimulus  is  easy  and  spoken.  In  other  words  the  appear- 
ance and  non-appearance  of  the  reading  of  the  stimulus  in  inner 
speech  is  primarily  conditioned  by  the  way  of  presenting  the 
stimulus."3 

One  has  here  another  exemplification  of  the  fact  that  all 
imagery  is  accidental  in  the  process  of  perceiving.  Meaning  alone 
is  essential  and  always  present.  Imagery  may  be  lacking;  it 
varies  from  subject  to  subject,  and  with  one  and  the  same  subject 
varies  with  the  task. 

While  the  meaning  of  the  real  object  is  one  thing  and  the  mean- 
ing of  the  word  is  another — the  one  being  singular,  the  other  uni- 
versal— still  there  is  not  the  difference  between  meaning  in  these 
two  cases  that  there  is  between  pronouncing  a  word  and  not  pro- 
nouncing it,  or  between  a  visual  and  a  kinaesthetic  image.  The 
meaning  experience  has  a  certain  qualitative  unity,  though  it,  too, 
varies  with  objects,  pictures,  and  words. 

(b)    Perseveration  of  the  Sensations  of  Perception 
Several  of  my  subjects  noted  that  the  sound  of  the  spoken 
words  seemed  to  resound   for  an  appreciable  time,   and  thus 
afforded  a  clue  for  their  repetition. 

"In  the  auditory  perception  of  these  words  I  had  at  once  a 
consciousness  of  meaning  of  a  general  kind.  But  I  did  not  pro- 
nounce them  to  myself.  After  having  heard  all,  I  tried  to  go  back 
to  the  beginning  of  the  series.  But  the  last  words  were  still  fresh- 
est in  memory — in  auditory  after-effect.  They  could  therefore  be 
most  easily  reproduced." 

3  American  Journal  of  Psychology,  1911,  XXII,  p.  20. 


io8 

Ich  habe  bei  der  akustische  Wahrnehmung  dieser  Worter  sofort  ein  Bedeu- 
tungsbewusstsein  allgemeiner  Art  gehabt;  aber  die  Worter  nicht  innerlich 
ausgesprochen  und  mich  dann  bemiiht  an  den  Anfang  der  Reihe  zuriick- 
zukehren  nachdem  ich  alles  gehort  hatte.  Aber  die  letzten  Worter  waren 
noch  am  frischesten  im  Gedachtniss  in  akustischer  Nachwirkung  und  konnte 
deshalb  am  leichtesten  reproduciert  warden. 

Another  subject  gave  the  following  interesting  introspection. 
"The  words  seemed  to  keep  on  resounding.  The  last  word  is 
nearest  to  me.  It  is  as  if  the  temporal  difference  were  spatial. 
The  words  seemed  to  lie  separated,  back  behind  one  another  in 
space.  I  had  no  visual  image — neither  of  the  written  word  nor 
of  a  pictured  object.  One  auditory  image  after  another  seemed 
to  withdraw  in  the  distance.  The  first  thereby  seemed  to  be  the 
weakest — scarcely  more  to  be  heard."  Griininger,  Nov.  24th. 

Es  1st  mir  als  ob  die  Worter  nachklingen  wiirden.  Das  letzte  Wort  ist  mir 
am  nachsten.  Es  ist  als  ob  die  zeitliche  Entfernung  eine  raumliche  Ent- 
fernung  ware.  Die  Worter  schienen  im  Raum  hintereinander  abgestuft  zu 
liegen.  Ich  hatte  kein  geschriebenes  visuelles  und  auch  kein  gezeichnetes 
visuelles  Bild.  Ein  Schallbild  nach  dem  anderen  scheint  in  die  Feme  zu 
riicken.  Dadurch  wird  das  erste  am  schwachsten,  kaum  mehr  horbar. 

It  is  rather  peculiar  that  the  auditory  after-image  of  the  word 
is  so  clear  under  these  conditions.  It  is  still  more  peculiar  that 
being  for  a  time  so  clear  it  fades  rapidly  away.  One  feels  neces- 
sitated to  speak  quickly  in  the  repetition,  lest  his  cue  should  fade 
away  entirely.  The  after  image  of  perception  does  fade,  and 
fades  very  rapidly — with  most  subjects  never  more  to  return. 

But  this  leads  us  on  to  an  analysis  of  the  mechanism  of 
repetition. 

CHAPTER  II 

ANALYSIS  OF  THE  PROCESS  OF  RECALL* 
A.  THE  RECALL  OF  OBJECTS 

(a)     The  Will  to  Recall 

The  repetition  of  the  objects  seen  is  brought  about  in  the  first 
place  by  the  subject's  accepting  the  task  imposed  upon  him  by  the 
experimenter  and  attempting  to  recall  the  objects  he  has  seen. 
This  attempt  on  his  part  is  a  voluntary  effort  which  in  some  way 
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facilitates  the  recall  of  the  objects.  Were  this  effort  not  made, 
fragmentary  images  would  return  involuntarily  and  more  or  less 
sporadically.  When  the  effort  is  made  the  gates  are  opened  and 
the  images  sally  forth,  at  first  in  rather  good  order,  later  without 
reference  to  the  sequence  of  their  perception.  The  experiments 
do  not  afford  us  data  for  an  analysis  and  explanations  of  the 
nature  of  this  voluntary  effort.  It  probably  consists  in  the  nar- 
rowing of  the  field  of  consciousness  to  the  task  in  question  by  the 
inhibition  of  all  other  interests.  It  is  quite  evident,  however,  that 
over  and  above  the  tendency  of  the  images  to  recur  there  is  a 
factor  in  repetition  which  we  may  speak  of  as  the  will  to  recall. 
This  consists  first  in  a  sanction,  which  allows  the  images  that  are 
ready  to  come  forth ;  and  then  in  effort  to  search  out  and  bring- 
forth  those  that  lag  behind.  This  will  to  recall  was  expressed 
thus: 

"In  repetition  I  turned  my  mind  back  to  the  beginning  of  the 
series,  but  could  not  at  once  reproduce  the  image  of  the  first  ob- 
ject, and  named  therefore  such  as  came  first  in  a  later  position." 
Kulpe,  Nov.  19. 

"Beim  hersagen  wendete  ich  mich  an  den  An  fang  der  Reihe  zuriick,  konnte 
aber  nicht  gleich  das  Bild  des  ersten  Objektes  reproduzieren  und  nannte 
deshalb  solche  die  erst  an  einer  spateren  Stelle  gestanden  batten." 

"In  repetition  the  objects  would  arise  in  consciousness  only 
with  difficulty."  Stappen,  Dec.  nth. 

"Beim  Hersagen  wollten  mir  die  Gegenstande  nur  schwer  ins  Bewusstsein 
treten." 

*F.  Kuhlman  has  already  published  several  valuable  studies  of  this  prob- 
lem. Some  of  the  points  brought  out  in  the  present  study  find  their  con- 
firmation in  his  results.  At  the  same  time,  there  is  no  fundamental  difference 
between  his  facts  and  our  own,  though  he  might  well  have  paid  a  little  more 
attention  to  meaning  in  its  relation  to  imagery.  Cf.  his  studies.  The  Place 
of  Mental  Imagery  and  Memory  Among  Mental  Functions.  Amer.  J.  of 
Psychol.,  1901,  XVI,  pp.  337-356;  On  the  Analysis  of  Memory  Consciousness: 
A  Study  in  the  Mental  Imagery  and  Memory  of  Meaningless  Visual  Forms. 
Psychol.  Rev.,  1906,  XIII,  pp.  316-348  (contains  a  bibliography  of  previous 
literature).  On  the  Analysis  of  the  Memory  Consciousness  for  the  Pictures 
of  Familiar  Objects.  Amer.  J.  of  Psychol,  1907,  XVIII,  pp.  389-420.  On  the 
Analysis  of  the  Auditory  Memory  Consciousness.  Amer.  J.  of  Psychol.,  1909, 
XX,  194-218. 
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This  voluntary  effort  exercises  a  certain  selection  in  directing 
the  order  in  which  the  words  will  be  named.  The  word  does  not 
follow  reflexly  upon  the  appearance  of  the  image.  The  subject 
feels  instinctively  that  the  order  of  repetition  should  be,  if  pos- 
sible, the  same  as  that  of  the  original  presentation.  As  a  result, 
he  accepts  some  images  and  names  them,  but  puts  off  others  until 
their  turn  comes,  or  yields  to  their  insistance  and  names  them, 
lest  they  would  not  brook  a  longer  delay  and  depart  never  more 
to  return. 

"In  the  reproduction  I  could  not  maintain  the  sequence  of  the 
series,  its  beginning  and  end  excepted.  The  last  objects  especially 
kept  forcing  themselves  in  consciousness  as  visual  images  and 
demanded  to  be  named  at  once.  The  objects  were  named  on  the 
basis  of  visual  images  entirely.  Stappen,  Dec.  i6th. 

"Bei  der  Reproduktion,  die  Reihenfolge  konnte  ich  nicht  einhalten,  Anfang 
und  Schluss  der  Reihe  ausgenommen.  Gerade  die  letzten  Gegenstande 
drangten  sich  als  optische  Vorstellungen  immer  ins  Bewusstsein  und  wollten 
gleich  genannt  werden.  Die  Gegenstande  wurden  sammtlich  auf  Grund  der 
Gesichtsvorstellungen  wiedergegeben." 

The  recall,  therefore,  is  in  no  sense  of  the  word  a  purely  reflex 
phenomenon,  but  the  process  is  initiated  and  directed  by  a  volun- 
tary effort.  This  voluntary  effort  must  have  a  basis  to  work  on, 
and  this  basis  is  the  tendency  of  images  spontaneously  to  recur. 
The  will  to  recall  may  facilitate  the  appearance  of  imagery,  but 
if  the  initial  tendency  is  too  weak  or  lacking  all  effort  is  in  vain. 
The  will  creates  nothing  but  merely  directs  and  guides  forces 
which  are  already  active.  One  may  wish  to  recall,  but  he  will  not 
be  able  to  say  a  single  word  until  some  kind  of  cue  is  present  in 
consciousness.  In  mechanical  memory,  this  is  an  image  of  one 
kind  or  another. 

(b)     The  Cue  for  the  Repetition 

It  is  worthy  of  note  that  what  is  a  late  event  in  the  process  of 
perception  is  early  in  that  of  recall,  and  what  is  superadded  and 
entirely  superfluous  in  one  case  is  fundamental  and  essential  in 
the  other.  It  is  not  at  all  necessary  for  us  to  image  what  we  per- 
ceive. The  sensations  alone  are  sufficient,  and  their  interpretation 
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is  their  meaning.  If  images  come,  they  might  just  as  well  have 
stayed  away ;  and  even  then  they  arrive  after  the  event  and  simply 
add  a  dash  of  color  or  a  particular  illustration  to  a  cold  and 
formal  concept.  But  in  memory  an  image  is  of  fundamental  im- 
portance. It  is  perhaps  as  necessary  to  mechanical  repetition  as 
sensation  to  perception.  You  cannot  perceive  unless  sensation 
place  you  in  contact  with  reality,  nor  can  you  remember  unless  an 
image  initiates  the  process  of  recall. 

The  starting-point  in  the  repetition  of  objects  is  usually  a 
visual  image.  It  conies  when  it  will  and  is  rather  leisurely  in 
making  its  appearance.  It  takes  its  own  time  and  one  must  wait 
upon  its  convenience.  For  this  reason  subjects  feel  that  they  do 
not  have  to  hurry  when  they  are  recalling  objects. 

With  the  recall  of  spoken  words  it  is  different.  Here  the 
subject  (in  part  at  least)  is  naming  sounds  that  he  still  hears — 
but  which  are  rapidly  fading  away.  This,  in  general,  is  not  the 
case  in  the  recall  of  the  objects.  He  is  waiting  for  the  appearance 
of  an  image — the  replica,  more  or  less  perfect,  of  the  sensations 
of  perception.  This  will  give  him  the  cue,  and  he  will  thus  be  able 
to  tell  what  he  has  seen.  Repetition  on  the  basis  of  a  visual  image 
was  the  mechanism  of  recall  with  most  of  my  subjects.  With  one 
subject  immediate  recall  was  based  upon  auditory  imagery.  Later 
recall,  even  with  this  subject,  was  based  upon  the  appearance  of  a 
visual  image,  without  any  exception  whatever.  The  longer  the 
period  between  the  perception  and  recall  of  the  objects  the  more 
likely  it  is  that  a  visual  image  will  be  the  cue  of  repetition.  Ob- 
jects which  are  not  at  once  named  when  repetition  is  called  for 
are  remembered  in  virtue  of  a  visual  image  which  comes  into  the 
field  of  consciousness  apparently  spontaneously,  by  its  own  in- 
herent tendency  to  reappear.  This  may  be  due  to  some  rhythmic 
activity  of  the  central  nervous  system,  the  nature  of  which  is  as 
yet  wholly  unknown. 

The  following  introspections  show  the  utility  of  the  image  in 
the  process  of  recall. 

"Each  object  [came  back]  as  a  visual  image — so  clear  that  I 
could  paint  it."  Frl.  Gortz,  Nov.  26th. 
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"Jeder   Gegenstand   als   visuelles   Bild  —  so   deutlich   dass   ich   ihn   mahlen 
konnte." 

"In  repetition  there  arise  before  me  the  visual  images  of  the 
objects.  As  soon  as  I  have  the  visual  image  clear,  I  know  its 
meaning."  Griininger,  Nov. 


"Beim  Hersagen  kommen  mir  vor  die  Gesichtsbilder  der  Objekte  So  bald 
als  ich  das  Gesichtsbild  klar  habe,  dann  weiss  ich  seine  Bedeutung." 

"In  repetition  I  imaged  visually  the  individual  objects  with 
varying  degrees  of  clearness,  and  spoke  the  name  almost  without 
exception  in  connection  with  the  visual  image.  I  attempted 
in  so  doing  to  preserve  the  order  of  perception,  but  I  could  not 
bring  this  about.  I  then  laid  hold  of  the  images,  that  accidentally 
popped  up,  as  the  starting  point  for  the  repetition.  The  chance 
difference  in  the  readiness  of  the  images  (to  appear)  was  very 
marked.  I  was  afraid  of  forgetting,  if  I  kept  myself  strictly  to 
the  original  order,  because  I  would  then  require  a  longer  time  of 
repetition.  In  the  second4  repetition  the  visual  images  were  not 
clear,  —  but  were  still,  as  a  rule,  the  motive  of  reproduction.  It 
occurred  to  me  that  the  order  in  which  I  repeated  the  objects  was 
again  a  different  one.  Especially  important  in  this  repetition,  was 
a  kind  of  inner  localization  whereby  I  directed  my  attention  now 
to  this  now  to  that  place  in  the  series  and  thereby  brought  out  the 
the  designation  of  the  objects  to  be  found  there."  Kiilpe,  Dec. 
2nd. 

"Beim  Hersagen  habe  ich  die  einzelnen  Gegenstande  in  verschiedener  Deut- 
lichkeit  optisch  vorgestellt,  und  die  Namen  fast  regelmassig  in  Anschluss  an 
die  optischen  Vorstellungen  gesagt.  Ich  versuchte  dabei  die  Reihenfolge  der 
Wahrnehmungen  einzuhalten,  konnte  aber  damit  nicht  fertig  werden,  und 
nahm  die  zufallig  auftauchende  "Images"  als  Ausgangspunkt  fur  die  Rezita- 
tion.  Der  zufallige  Unterschied  in  der  Bereitschaft  der  Vorstellungen 
wurden  entschieden.  Ich  furchte  zu  vergessen,  wenn  ich  mich  streng  an 
die  Anordnung  halte,  weil  ich  dann  langere  Zeit  zum  Hersagen  brauchen 
wurde.  Beim  zweiten  Hersagen  waren  die  Vorstellungbilder  undeutlich  aber 
immer  noch  in  der  Regel  Reproduktionsmotive.  Dass  die  Anordnung  wieder 
anders  war,  fiel  mir  auf.  Besonders  wichtig  war  hier  der  Prozess  einer 
inneren  Lokalization  indem  ich  mein  Augenwerk  bald  auf  diese,  bald  auf  jene 

4  In  a  few  early  experiments  I  called  for  a  second  repetition  one  or  five 
minutes  after  the  first. 


stelle  der  Reihe  richtete,  und  dadurch  die  Bezeichnungen  fur  die  dort  befind- 
lichen  Gegenstande  hervorholte." 

"In  the  repetition  the  image  of  the  object  seen  appeared  first, 
and  then  its  meaning.'  Lehner,  Dec.  i8th. 

"Beim  Hersagen  tauchte  zuerst  die  Vorstellung  des  gesehenen  Objektes, 
dann  seine  Bedeutung  auf." 

"First  came  the  image.  Immediately  thereafter  I  pronounce 
the  name.  Stappen,  Dec.  4th. 

"Es  taucht  zuerst  das  Bild  auf.     Ich  sage  gleich  danach  den  Namen." 

In  repetition  I  could  not  preserve  the  proper  sequence — except 
for  the  beginning  and  the  end  of  the  series.  The  last  objects, 
especially,  kept  on  forcing  themselves  forward  in  consciousness 
as  visual  images  and  would  be  named  at  once.  The  objects  were 
all  named  on  the  basis  of  visual  images."  Stappen,  Dec.  i6th. 

"Bei  der  Reproduktion,  die  Reihenfolge  konnte  ich  nicht  einhalten,  Anfang 
und  Schluss  der  Reihe  ausgenommen.  Gerade  die  letzfen  Gegenstande 
driingten  sich  als  optische  Vorstellungen  immer  ins  Bewusstsein  und  wollten 
gleich  genannt  werden.  Die  Gegenstande  wurden  sammtlich  auf  Grund  der 
Gesichtsvorstellungen  wiedergegeben." 

In  my  own  personal  experience  the  first  few  objects  are  named 
on  the  basis  of  auditory-kinaesthetic  imagery  connected  with  the 
naming  of  the  objects  when  seen.  Objects  named  after  the  first 
pause  are  with  me  named  only  in  virtue  of  visual  imagery. 

With  one  of  my  subjects,  as  I  have  said,  the  cue  for  immediate 
repetition  was  auditory  imagery. 

"Here  again  what  held  the  series  together  was  the  auditory 
images  of  the  names."  Pace,  Dec.  7. 

"Cue  only  sound  of  words.  Moment  before  last  object  was 
shown,  I  seemed  to  have  the  series  quite  complete.  But  felt  on 
opening  my  mouth  that  things  were  getting  loose.  Found  myself 
searching — feeling  that  one  of  them  had  been  skipped."  Pace. 

Even  with  this  subject  when  the  name  of  an  object  came  back 
to  him  later,  e.g.,  during  the  giving  of  his  introspection,  it  was 
ushered  in  by  a  visual  image. 

E.g.,  "  'Screw,  came  back  now.  It  came,  before  the  word,  as 
a  perfectly  clear  visual  image  of  the  object  lying  in  your  hand." 
Pace,  Jan.  25th. 
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When  sometime  later,  e.g.  at  the  end  of  the  hour,  or  a  week 
afterwards,  I  asked  this  subject  what  objects  he  had  seen,  the  cue 
then  was  always  a  visual  image.  It  seemed  totally  impossible  to 
make  use  of  the  auditory-kinaesthetic  imagery  he  had  used  in 
learning  the  objects,  pronouncing  their  names  silently  to  himself. 
He  could  only  "try  to  remember"  by  concentrating  his  attention 
upon  the  forgotten  series.  When  a  visual  image  appeared,  then 
he  named  it  and  so  a  fragmentary  repetition  was  possible.  With 
the  lapse  of  time,  therefore,  the  one  subject  who  at  first  formed 
an  exception  to  the  others  made  use  of  the  same  mechanism  of 
memory  as  they  did.  It  would  seem,  therefore,  that  when  a  single 
exposition  of  a  series  is  offered — the  auditory-kinaesthetic  im- 
agery, which  may  be  used  in  learning  the  series,  is  only  of 
transitory  value.  The  visual  imagery  is  far  more  lasting  and 
remains  an  efficient  factor  in  recall,  long  after  all  other  imagery 
has  faded  away,  to  complete  inefficiency. 

(c)   Recognition  of  the  Image 

Were  there  some  method  of  registering  the  appearance  of  the 
image  and  the  name  in  recall,  I  think  there  would  usually  be  an 
appreciable  interval  between  them — and  that  the  image  would 
always  precede  the  name.  Subjects  might  be  trained  to  react  now 
to  one  event  now  to  the  other  or  indicate  each  on  the  smoked 
paper  of  a  moving  drum.  But  I  have  not  attempted  this.  I  only 
know  from  the  introspections  that  there  are  times  when  a  frag- 
mentary image  comes  which  the  subject  cannot  at  first  recognize. 
There  is  a  period  then  of  distinct  uncertainty  during  which  there 
is  no  name.  Finally  the  image  seems  to  clarify,  the  subject  recog- 
nizes it  and  then  the  name  follows  promptly.  Such  instances  I 
have  noticed  with  one  of  my  subjects  with  whom,  as  I  have 
mentioned  before,  the  stream  of  mental  process  flows  on  rather 
leisurely. 

"In  repetition  there  rises  up  a  visual  image  with  special  liveli- 
ness. Often  only  parts  are  imaged — for  example  with  note-book 
only  the  red  edge  was  particularly  clear.  Here  also  it  was  neces- 
sary to  fill  out  the  fragmentary  image.  Then  it  takes  on  a 
definite  form,  e.g.,  the  form  of  the  red  edge.  I  then  associate 
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therewith  black.  How  this  happens,  I  do  not  know.  These  two 
things  together  'red  edge'  and  'black'  suffice  for  recognition.  In 
recognizing  I  have  the  meaning  and  therewith  the  word.  If  I 
busy  myself  longer  with  this  object  I  round  it  out  completely,  if  it 
is  necessary.  E.g.,  with  regard  to  the  note-book  I  think :  There 
is  where  I  write."  Gnininger,  Nov.  26th. 

"Beim  Hersagen  taucht  ein  optische  Bild  auf  mit  besonderer  Lebhaftig- 
keit.  Manchmal  sind  nur  Theile  vorgestellt,  z.B.,  'Heft'  war  der  rote  Rand 
besonderer  deutlich.  Hier  auch  muss  ich  die  Teilvorstellungen  erganzen. 
Zuerst  ist  die  Vorstellung  undeutlich,  dann  bekommt  sie  eine  bestimmte  Form, 
z.B.,  die  Form  des  roten  Randes.  Dann  associiere  ich  schwarz  dazu — wie  das 
kommt,  weiss  ich  nicht.  Diese  beide  zusammen,  'roter  Rand'  und  'schwarz' 
geniigt  zu  erkennen.  Beim  erkennen  habe  ich  die  Bedeutung  und  damit  das 
Wort.  Wenn  ich  linger  mit  diesem  Gegenstand  beschaftigt  bin,  dann  erganze 
ich  ihn  vollstandig,  wenn  es  notwendig  ist,  z.B.,  beim  Heft  denke  ich — "Da 
schreibe  ich." 

"In  recognition  there  simply  arises  very  suddenly  a  visual 
image.  If  the  image  appears  quickly,  it  is  usually  complete. 
When  I  must  think  a  while,  there  rises  up  first  of  all  something 
in  the  object  which  catches  the  eye.  Then  come  along  other 
qualities;  e.g.,  after  the  color  the  form,  and  as  soon  as  this 
filling  out  has  reached  an  advanced  stage — all  of  a  sudden  the 
meaning  is  there.  As  soon  as  I  have  the  meaning  the  object  seems 
to  become  even  clearer,  e.g.,  I  see  all  of  a  sudden  the  peculiar 
brilliancy  of  the  'pearl.'  Then  there  comes  to  me  the  round  form. 
And  then  all  at  once  I  know  what  it  is."  Griininger,  Dec.  loth. 

Beim  Hersagen  taucht  einfach  ganz  plotzlich  ein  optisches  Bild  auf.  Wenn 
das  Bild  schnell  auftritt,  dann  ist  es  meistens  vollstandig.  Wenn  ich  einige 
Zeit  suchen  muss,  dann  taucht  zuerst  etwas  besonders  auffalliges  am  Gegen- 
stand auf.  Dann  kommen  weitere  Qualitaten,  z.B.  zur  Farbe  die  Form,  und 
sobald  diese  Erganzung  einen  grosseren  Grad  erreicht  hat,  ist  die  Bedeutung 
auf  einmal  da,  und  sobald  ich  die  Bedeutung  habe,  scheint  mir  der  Gegen- 
stand noch  deutlicher  zu  werden;  z.B.  Ich  sehe  auf  einmal  den  eigenartigen 
Glanz  der  'Perle.'  Dann  kommt  mir  die  runde  Form,  und  dann  auf  einmal 
weiss  ich  was  es  ist." 

This  subject  told  me  that  he  thought  that  if  I  would  tell  him  to 
image  certain  elements  of  an  object  that  had  been  forgotten  that 
he  would  be  able  to  recognize  the  image  and  name  the  object. 
So  twenty-five  minutes  after  he  had  seen  a  series  of  objects,  I  told 
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him  to  image  a  grey  half  ring  and  black.  He  thought  a  moment 
and  then  said  "Lock"  which  was  the  forgotten  object. 

From  all  this  it  would  seem  that  the  mental  image  is  by  no 
means  a  useless  factor  in  our  mental  life.  It  has  a  definite  func- 
tion— it  initiates  the  process  of  recall.  But  when  it  is  in  the  field 
of  consciousness,  it  must  be  interpreted.  For  by  itself  alone  it  does 
not  enable  a  subject  to  name  a  forgotten  object.  It  is  not  so  much 
the  clarity  or  the  obscurity  of  the  image  that  brings  forth  the 
name:  it  is  the  subject's  ability  to  recognize  the  image  that  is 
in  his  mind.  A  very  vague,  confused  image  may  be  recognized, 
and  if  so,  the  name  is  likely  to  follow  promptly.  Were  such  an 
image  capable  of  photographic  reproduction,  no  one  but  the  sub- 
ject would  be  able  to  say  for  what  it  was  intended.  He  knows, 
however,  and  because  he  knows  he  can  name  the  image.  The 
image  does  not  always  reflexly  call  forth  the  name ;  for  when  the 
process  proceeds  slowly  enough  we  may  distinguish  the  separate 
stages,  (a)  the  appearance  of  the  image,  (b)  recognition  of  the 
image,  (c)  naming  that  which  the  image  represents. 

The  image,  therefore,  is  a  factor  of  fundamental  importance  in 
the  recall  of  objects.  It  may  be  dispensed  with  in  perception,  but 
I  doubt  very  much  that  mechanical  memory  would  be  possible  at 
all  were  every  kind  of  imagery  lacking.  I  mention  expressly 
mechanical  memory.  Logical  memory — the  recall  of  material 
previously  learned  by  conceptual  relationships — is  something  very 
different.  Without  having  made  any  special  experiments,  I 
would  think  it  likely  that  imagery  would  be  a  minor  factor  in 
recalling  the  steps  of  a  mathematical  demonstration.  But  in  the 
mechanical  recall  of  elements  of  experience,  which  lack  all  logical 
relationship,  the  image  is  the  factor  of  prime  importance. 

The  efficiency  of  the  visual  image  for  permanent  memory  is 
worthy  of  note.  To  acquire  permanent  impressions  it  is  of  far 
greater  importance  that  we  should  see  and  observe  carefully,  than 
that  we  should  spend  our  effort  in  the  multiplication  of  verbal 
repetitions.  The  auditory-kinaesthetic  imagery  may  give  us  the 
impression  that  we  are  learning  and  for  a  brief  period  it  may 
stand  us  in  good  stead.  But  it  rapidly  fades  away.  And  after  a 
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time  that  which  we  did  not  cultivate  and  to  which  we  paid  but 
little  attention — the  visual  image — rises  up  as  our  sole  help  in  the 
hour  of  need. 

B.  THE  RECALL  OF  PICTURES 

(a)   The  Will  to  Recall 

Just  as  in  the  recall  of  objects,  so  in  the  recall  of  pictures  the 
initiation  of  the  process  is  due  to  a  voluntary  effort.  This  seems 
to  consist  at  first  in  a  narrowing  down  of  the  field  of  conscious- 
ness and  in  excluding  all  other  tasks  except  that  of  remembering 
what  has  been  seen.  When  this  has  been  done  various  images 
tend  to  appear.  They  may  be  verbal  or  visual.  The  images  do 
not  always  return  in  the  order  in  which  they  were  shown.  The 
subject  feels  an  obligation,  however,  to  maintain  in  repetition  the 
order  of  exposition  and  so  exercise  a  certain  control  over  the 
naming  of  the  images  as  they  occur.  When  everything  has  been 
named  that  he  can  at  once  think  of  in  this  way,  the  subject  con- 
tinues to  exert  an  .effort  to  recall.  I  do  not  know  just  why  this 
effort  is  at  times  successful.  It  certainly  continues  the  narrowing 
of  the  field  of  consciousness  to  the  task  of  recall  and  the  inhibi- 
tion of  all  other  tasks.  This  allows  the  spontaneous  recurrence 
of  imagery  and  may  also  give  time  for  the  operation  of  any 
chance  logical  association.  Whether  or  not  the  effort  can  do 
anything  positive  is  doubtful.  Recall  depends  upon  a  definite 
mental  mechanism,  and  voluntary  effort  creates  nothing  new  but 
only  directs  factors  that  are  already  operative. 

"In  repetition  I  tried  to  begin  with  the  first  members  of  the 
series.  But  I  soon  fell  into  disorder  and  named  the  individual 
words  whenever  the  image  came."  Prof.  Kulpe,  Nov.  28th. 

"Beim  Hersagen  habe  ich  mich  bemiiht  mit  den  ersten  Gliedern  anzufangen, 
dann  aber  bin  ich  bald  in  Unordnung  geraten,  und  habe  die  einzelnen  Worter 
genannt  so  wie  mir  gerade  die  Vorstellung  kam." 

"In  repetition  the  various  pictures  came  back  to  consciousness 
— usually  as  images.  The  original  order  could  not  be  main- 
tained— but  I  attempted  at  least  to  commence  at  the  beginning." 
Prof.  Kiilpe,  Dec.  2nd. 
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"Beim  Hersagen  sind  mir  die  einzelnen  Bilder  als  "Images"  zum  Bewusst- 
sten  gekommen.  Die  Anordnung  konnte  nicht  wieder  eingehalten  werden, 
aber  ich  suchte  wenigstens  den  Anfang  zu  erfassen. 

"In  repetition  most  of  the  pictures  rise  up  very  clear.  I  can 
fill  them  out  at  will,  without  effort.  Such  images  give  me  no  trou- 
ble in  repetition,  but  the  others,  on  which  I  laid  emphasis  in 
learning,  are  difficult  to  reproduce.  They  lag  behind  for  a  long 
while  and  when  they  do  come  are  often  fragmentary.  For  the 
pictures  which  are  easily  reproduced,  the  images  force  themselves 
to  the  front.  In  repetition  I  experience  a  choosing.  I  name  those 
two  which  I  believe  I  would  most  likely  forget.  I  do  forget 
images  during  the  repetition."  Griininger,  Dec.  i/th. 

"Beim  Hersagen  treten  die  meisten  Bilder  ganz  deutlich  auf.  Ich  kann  sie 
willkiirlich  ohne  Anstrengung  erganzen.  Solche  Vorstellungen  machen  mir 
gar  keine  Miihe  sie  herzusagen,  aber  die  andern,  auf  die  ich  Nachdruck  legte 
beim  Lernen  sind  schwer  zu  reproduzieren.  Sie  kommen  lange  nicht  und  oft 
nur  verstiimmelt.  Bei  den  Bildern,  die  leicht  reproduzierbar  sind,  drangen 
sich  die  Vorstellungen  auf.  Ich  treffe  beim  Hersagen  eine  Auswahl.  Ich 
nenne  diejenigen  zwei,  die  ich  glaube  am  ehesten  zu  vergessen.  Ich  vergesse 
Vorstellungen  wahrend  dem  Hersagen." 

(b)   The  Cue  for  Repetition 

As  in  the  recall  of  objects,  so  also  in  the  repetition  of  the 
pictures  the  starting  point  is  as  a  rule  a  visual  image.  It  is  this 
image  which,  if  recognized,  the  subject  can  name,  and  in  naming 
gives  evidence  of  the  fact  that  he  remembers. 

"I  recall  especially  the  word  'brush.'  It  came  very  suddenly  to 
consciousness.  And  so  in  general  it  is  at  first  dark,  and  then 
appears  an  image  out  of  the  darkness,  as  if  it  would  draw  nearer. 
As  it  comes  close  it  becomes  clearer.  The  image  is  not  complete 
— only  the  most  important  parts  are  clear.  As  soon  as  a  part  is 
real  clear  I  know  to  what  it  belongs  and  therewith  the  meaning 
is  given  to  me."  Griininger,  Dec.  ist. 

"Ich  erinnere  mich  ganz  besonders  an  das  Wort  Tinsel.'  Ganz  plotzlich 
kam  es  zum  Bewusstsein.  Und  so  im  allgemeinen,  zuerst  ist  es  dunkel  und 
dann  erscheint  eine  Vorstellung  aus  dem  Dunkel  heraus,  als  ob  sie  naher 
heranrucken  wurde.  Beim  Heranrucken  wird  sie  dann  genauer.  Die  Vorstel- 
lung ist  nicht  vollstandig,  nur  die  wichtigsten  Teile  sind  ganz  deutlich.  Sobald 
ein  Teil  recht  deutlich  ist,  so  weiss  ich  wohin  er  gehort  und  damit  ist  die 
Bedeutung  gegeben." 
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"Repetition  took  place  in  that  I  first  turned  my  attention  back 
to  the  first  number  of  the  series.  Thereafter,  the  individual 
words  were  named  in  connection  with  visual  images  of  the  pic- 
tures^— without  keeping  any  more  strictly  to  the  order  of  percep- 
tion. When  I  hesitated,  I  attempted  to  bring  back  the  series  to 
my  mind,  and  only  then  did  I  obtain  a  new  word  when  a  new 
visual  image  rose  up  before  me."  Kiilpe,  Nov.  I4th. 

"Das  Hersagen  geschah  do  dass  ich  mich  zunachst  auf  das  erste  Glied 
der  Reihe  zuruckbesann.  Danach  wurden  die  einzelnen  Worter  im  Anschluss 
an  die  anschaulichen  Vorstellungen  der  Bilder  ohne  die  Ordnung  der 
Wahrnehmung  stranger  einzuhalten  genannt.  Wenn  ich  stockte,  suchte  ich 
mir  die  Reihe  wieder  zu  vergegenwartigen  und  bekam  erst  durch  eine  neue 
Auftauchung  des  Vorstellungsbildes  ein  neues  Wort." 

"In  repeating,  images  of  the  pictures  in  the  series  came  back 
to  consciousness.  Only  with  'Horn'  was  the  connection  between 
the  preceding  and  following  image  purely  auditory-kinaesthetic. 
The  associations  (aroused  in  perception)  were  only  partially 
reproduced.  First  came  the  image,  and  then  there  followed 
immediately  the  apprehension  of  its  meaning."  Lehner,  Dec. 
1 8th. 

"Beim  Hersagen  traten  die  Vorstellungen  der  Reizbilder  wieder  ins  Be- 
wusstsein,  nur  bei  'Horn'  war  die  Verkniipfung  mit  der  vorgehenden  und 
nachfolgenden  Vorstellung  rein  akustisch-motorisch.  Die  Assoziationen  waren 
nur  teilweise  reproduziert.  Zuerst  tauchte  die  Vorstellung  auf,  ihr  folgte 
unmittelbar  die  Erfassung  der  Bedeutung." 

"I  reproduced  on  the  basis  of  visual  images — excepting  the 
picture  which  represented  a  hook.  This  picture  was  not  in  the 
least  given  me  in  reproduction  as  an  image.  I  reproduced  audi- 
tory-kinaesthetically.  Only  afterwards  did  its  visual  image  come 
to  me."  Stappen,  Dec.  i8th. 

The  last  two  subjects  have  each  mentioned  one  word  which  by 
way  of  an  exception  depended  on  an  auditory-kinaesthetic  image 
rather  than  a  visual  one.  Another  subject — though  at  times  he 
recalled  the  picture  by  visual  images — usually  made  use  of  a 
verbal-motor  mechanism. 

"What  carried  the  memory  was  the  auditory  image.  Once 
the  word  was  selected,  no  more  use  for  the  visual  image."  Pace, 
Dec.  ;th. 
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When,  however,  this  subject  does  make  use  of  visual  images 
in  the  recall  of  these  pictures,  the  images  are  the  images  of  the 
pictures  themselves  rather  than  of  the  objects  that  they  represent. 
And  this,  I  may  mention,  is  a  fact  generally  reported  by  the 
subjects.  The  images  of  the  pictures  rather  than  of  the  objects 
represented  by  the  pictures  initiate  the  process  of  recall. 

One  of  my  subjects  had  a  peculiar  mechanism  of  recall.  She 
imaged  a  strip  of  paper  on  which  she  saw  the  pictures  themselves 
or  their  printed  or  written  names.  Usually  the  strip  of  paper  was 
white  but  it  might  be — if  she  chose — of  any  color  whatever. 
There  were  blank  spaces  on  the  scroll  of  paper  corresponding  to 
the  forgotten  members  of  the  series.  The  imagined  scroll  was 
made  use  of  in  repetition  and  the  names  of  the  pictures  read  off. 

(c)   The  Recognition  of  the  Image 

Not  every  image  will  suffice  for  recall — but  only  one  the  sub- 
ject can  recognize.  The  thought  process  thus  finds  its  place  in 
memory — a  place  which  is  subsequent  in  time  to  that  of  the 
image.  This  is  just  the  reversal  of  the  temporal  relations  of 
thought  and  imagery  in  perception.  The  reason  for  this  reversal 
is  to  be  sought  in  the  different  function  of  the  image  in  the  two 
cases.  In  perception  it  is  an  unnecessary  illustration.  It  is 
something  added  on  to  sensations  which  are  actually  present 
and  fulfill  all  demands  for  sensory  data.  But  in  recall  it  takes  the 
place  of  sensations  which  are  necessarily  lacking.  As  the  sensa- 
tions are  to  perception  so  images  are  to  recall.  This  analogy 
is  approximately  true.  The  following  introspection  is  submitted 
as  indicating  the  necessity  of  imagery  which  can  be  recognized  if 
recall  is  to  take  place. 

"Every  drawing  (not  a  word — nor  an  object)  rises  up  again. 
The  drawing  rises  up  in  the  same  size  that  it  really  is.  Fre- 
quently only  a  part  of  the  drawing  is  particularly  clear.  With 
'bell/  for  example,  I  imaged  only  the  handle.  If  I  only  know  to 
what  whole  the  part  belongs  I  can  fill  out  and  reproduce  my 
image.  I  do  not  know  whether  I  am  conscious  of  the  meaning 
when  I  see  the  part  or  the  whole.  With  'bell,'  the  lowest  part 
suffices  for  the  reproduction  of  the  meaning.  Perhaps  the 


IMAGE  AND  MEANING  IN  MEMORY  AND  PERCEPTION     121 

meaning  depends  on  this  part — otherwise,  the  whole  would  have 
been  imaged  from  the  beginning.  When  I  complete  an  image, 
the  part  already  reproduced  simply  grows.  If  I  do  not  know 
what  a  part  is,  I  cannot  complete  the  image.  Consequently  the 
meaning  must  depend  on  the  part.  I  attempt  to  complete  only 
when  I  am  uncertain."  Griininger,  Nov.  26th. 

"Jede  Zeichnung  (nicht  ein  Wort — nicht  der  Gegenstand)  taucht  wieder 
auf.  Die  Zeichnung  taucht  auf  in  der  Grosse  wie  sie  wirklich  ist.  Oft  ist 
mir  ein  Teil  der  Zeichnung  besonders  deutlich.  Bei  'Glocke,'  z.B.,  habe  ich 
nur  den  Stiel  vorgestellt.  Wenn  ich  nur  weiss  zu  welchen  ganzen  der  Teil 
gehort  kann  ich  meine  Vorstellung  erganzen  und  reproduzieren.  Ich  weiss 
nicht  ob  mir  die  Bedeutung  bewusst  ist,  wenn  ich  den  Teil  oder  das  ganze 
sehe.  Bei  Glocke  genugt  der  unterste  Teil  zur  Reproduktion  der  Bedeutung. 
Vielleicht  hangt  die  Bedeutung  an  diesem  Teil  sonst  ware  wohl  das  ganze 
schon  im  Anfang  vorgestellt.  Wann  ich  eine  Vorstellung  erganze,  wachst 
einfach  der  schon  reproduzierte  Teil  Wenn,  ich  nicht  weiss  was  der  Teil  ist 
kann  ich  ihn  nicht  erganzen.  Folglich  muss  die  Bedeutung  am  Teil  hangen. 
Ich  versuchte  zu  erganzen  nur  wenn  ich  unsicher  bin." 

The  perplexity  experienced  by  this  subject  in  the  presence  of 
his  fragmentary  imagery  is  clear  evidence  that  though  imagery 
may  initiate  the  process  of  recall  it  does  so  through  the  mediation 
of  a  thought-process  by  which  the  imagery  is  recognized. 

C.  THE  RECALL  OF  WRITTEN  WORDS 

The  will  to  recall  has  the  same  function  in  the  recall  of  written 
and  spoken  words  as  it  has  in  the  recall  of  objects  and  pictures. 
There  is  the  same  acceptation  of  the  task,  the  same  voluntary 
effort  to  concentrate  the  mind  upon  this  one  task  to  the  exclusion 
of  all  others,  followed  by  the  spontaneous  recurrence  of  imagery 
and  the  postponement  or  immediate  acceptance  of  images  accord- 
ing as  they  come  or  do  not  come  in  the  order  of  perception.  I 
shall  not  therefore  go  further  into  the  will  to  recall  but  pass  at 
once  to  a  consideration  of  the  cue  for  repetition. 

(a)   The  Cue  for  Repetition 

In  the  recall  of  written  words  there  are  two  cues  for  repetition 
(a)  the  verbal-motor  image  experienced  in  reading  the  words  in 
perception  (b)  the  visual  image  of  the  card  with  the  word  written 
on  it.  Both  of  these  are  intimately  associated  in  the  act  of 
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perception,  for  in  order  to  be  known  the  word  must  be  read — and 
most  subjects  read  with  an  auditory-kinaesthetic  pronouncing 
rather  than  by  merely  looking  at  the  word  without  any  attempt  at 
speaking.  Whether  or  not  subjects  make  use  mainly  of  one  or 
the  other  of  these  images  depends  upon  their  individual 
differences. 

With  one  of  my  subjects  there  was  a  pronounced  tendency  to 
favor  the  visual  image  of  the  written  word. 

"In  repetition  I  am  vexed  that  the  production,  with  all  my 
effort,  is  no  better.  The  imagery  of  repetition  follows  closely  the 
original  perception.  Each  card  comes  by  itself  to  consciousness 
and  on  the  image  of  the  card  the  word  it  written.  The  whole 
has  a  dark  background.  Then  one  card  changes  for  the  other — 
almost  like  a  cinematograph.  When  a  word  fails  the  card  comes 
up  without  any  writing  on  it.  The  meaning  of  the  word  no 
longer  busies  me  during  repetition.  I  seek  only  words  not  the 
meaning,  because  the  meaning  is  already  present.  During  the 
prior  reading  I  make  vocal  movements  in  order  to  aid  me  in  the 
reproduction.  I  believe  that  these  vocal  movements  are  not  the 
first  thing  in  reproduction.  The  (visual)  image  always  comes 
first,  with  it  the  meaning  and  the  auditory-kinaesthetic  image — 
and  then  the  pronouncing."  Griininger,  Nov.  igth. 

"Beim  Hersagen  argere  ich  mich  dass  die  Leistung  doch  nicht  besser  ist. 
Das  Auftauchen  wiederholt  sich  fast  wie  beim  erstenmal  Sehen.  Das  Papier 
kommt  einzeln  zum  Bewusstsein,  darauf  ist  das  Wort  geschrieben.  Das  ganze 
hat  einen  dunkeln  Hintergrund.  Dann  wechselt  ein  Blatt  nach  dem  andern — 
fast  kinematographisch.  Wenn  ein  Wort  fehlt,  kommt  mir  das  Papier  un- 
geschrieben  vor.  Die  Wortbedeutung  beschaftigt  mich  bei  der  Wiederholung 
nicht  mehr.  Ich  suche  nur  Worter  nicht  die  Bedeutung,  weil  die  Bedeutung 
schon  vorhanden  ist.  Beim  ersten  Lesen  mache  ich  Sprechbewegungen  mit 
um  nachher  die  Reproduktion  zu  erleichtern.  Beim  Wiederholen  glaube  ich, 
die  Bewegungen  kommen  nicht  zuerst.  Immer  kommt  zuerst  das  Bild,  damit 
die  Bedeutung  und  das  akustisch-motorische  Bild  <und  dann  das  Aus- 
sprechen." 

Most  of  my  other  subjects  make  use  also  to  a  considerable 
extent  of  visual  and  motor  imagery. 

"Repetition,  it  seems  to  me,  depended  in  the  main  upon 
auditory-kinaesthetic  images,  while  visual  images  appeared  only 
in  a  few  instances.  The  consciousness  of  meaning  appeared 
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thereby  to  be  somewhat  weakened,  so  that  the  words,  in  part, 
followed  each  other  mechanically."     Kiilpe,  Dec.  2ist. 

"Das  Hersagen  stutzte  sich,  wie  es  mir  scheint,  zum  grosseren  Teil  auf  die 
akustische-motorische  Bilder,  wahrend  die  optischen  nur  in  einigen  Fallen 
auftraten.  Das  Bedeutungsbewusstsein  schien  dabei  etwas  abgeschwacht  zu 
sein,  so  dass  die  Worter  sich  zum  Teil  fast  mechanisch  an  einander  reihten. 

"In  general,  auditory-kinaesthetic  reproductions  were  present. 
The  images  of  the  written  card  came  very  rarely  to  consciousness. 
The  visual  images  of  perception  did  not  come  back  again  in 
repetition."  Stappen,  Dec.  i8th. 

"Es  waren  im  grossen  und  ganzen  akustisch-motorische  Reproduktionen 
vorhanden.  Die  Vorstellungen  des  beschriebenen  Zettel  kamen  mir  in  den 
seltensten  Fallen  zum  Bewusstsein.  Die  optischen  Assoziationen  der 
Wahrnehmung  stellten  sich  nicht  mehr  ein." 

Memory  cue  a  combination  of  visual  images  (not  of  objects 
but  of  letters  on  card)  with  fainter  auditory  image  of  those  same 
names  mentally  pronounced."  Pace,  Dec.  7th. 

Another  subject  has  a  tendency  to  visualize  in  reproduction  not 
only  the  printed  word  but  also  the  object  it  represents. 

"In  repetition  there  arose  the  visual  image  of  the  word,  and 
at  once  as  the  bearer  of  the  meaning.  With  'stocking',  'trowel', 
'nail'  and  'pear'  there  arose  visual  images  of  objects  after  the 
visual  images  of  the  word.  I  was  also  able  to  perceive  a  crowding 
into  consciousness  of  associated  images."  Lehner,  Nov.  27th. 

"Beim  Hersagen  tauchte  das  visuelle  Wortbild  auf — aber  gleich  als  Be- 
deutungstrager.  Bei  'Strumpf,'  'Kelle,'  'Nagel,'  und,  'Birne',  tauchten  die  Ob- 
jektsvorstellungen  auf  nach  den  visuellen  Wortvorstellungen.  Ein  Andrangen 
associativer  Vorstellungen  vermochte  ich  wahrzunehmen." 

One  of  my  subjects  made  the  claim  that  the  meaning  itself 
was  the  cue  for  repetition. 

"In  repetition  there  are  usually  no  visual  images  present.  I 
note  no  auditory-kinaesthetic  images.  I  have  no  tendency  to 
speak  any  word  in  the  series.  There  is,  however,  a  tendency 
present  to  think  the  series  over  several  times.  In  this  thinking 
over  I  have  a  series  of  imageless  concepts — no  visual  nor 
auditory-kinaesthetic  images.  This  thinking  over  takes  place 
during  the  exposition  and  also  between  exposition  and  repetition." 
Frl.  Gortz,  Nov.  I9th. 
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"Beim  Wiederhersagen  sind  meistens  keine  Gesichtsbilder  vorhanden.  Ich 
merke  keine  akustisch-motorische  Bilder.  Ich  habe  keine  Tendenz,  irgend 
ein  Wort  oder  die  Reihe  auszusprechen.  Es  ist  aber  die  Tendenz  horhanden, 
die  Reihe  mehrmals  zu  iiberdenken.  Beim  Uberdenken  habe  ich  nur  eine 
Reihe  von  bildlosen  Begriffen — keine  Gesichts — oder  akustisch-motorische 
Bilder.  Dieses  Uberdenken  geschieht  wahrend  der  Darbietung,  und  auch 
zwischen  Darbietung  und  Wiederhersagen." 

I  present  this  introspection  for  what  it  may  be  worth.  I 
would  not  deny  that  the  meaning  can  be  the  basis  of  reproduction 
in  a  series  of  disconnected  words,  just  as  it  might  be  in  a  mathe- 
matical demonstration.  But  it  seems  to  me  that  this  isolated  in- 
trospection is  more  likely  to  be  due  to  a  failure  to  notice  the 
auditory-kinaesthetic  imagery.  Still  individual  differences  are 
possible.  Another  subject  said : 

"Here  also  the  meaning  appeared  to  be  no  motive  of  reproduc- 
tion." Kiilpe,  Nov.  28th. 

"Die  Bedeutung  schien  hier  auch  kein  Reproduktionsmotiv  zu  sein." 
If  it  is  not  universally  so,  it  is  generally  true  that  in  the 

reproduction  of  disconnected  words  the  starting-point  is  an  image 

and  not  the  meaning  itself. 

(b)    The  Recognition  of  the  Image 

The  occurrence  of  fragmentary  images  of  the  words  shows  that 
here  also  not  any  image  suffices  for  repetition  but  one  that  is 
capable  of  being  recognized  by  the  subject.  In  these  experiments 
the  pictures  were  shown  but  once.  Had  a  number  of  repetitions 
been  used  it  is  quite  possible  that  pronouncing  the  first  word 
would  have  set  in  action  a  mechanism  which  without  any  more 
ado  and  without  recognizable  imagery  would  have  led  to  a 
repetition  of  the  whole  series.  I  would  not  say  anything  either 
one  way  or  the  other  about  the  possibilities  under  such  circum- 
stances. Under  the  condition,  however,  of  the  present  experi- 
ments, repetition  often  depended  on  imagery  of  one  kind  or 
another.  And  this  imagery  was  sometimes  so  incomplete  that 
the  subject,  though  aware  of  its  presence,  did  not  "know"  what  it 
signified.  Under  such  conditions,  at  least,  imagery  alone  is  not 
the  sufficient  cause  of  repetition.  For  the  repetition  then  takes 
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place  only  after  the  subject  gets  an  insight  into  what  this  frag- 
mentary image  represents.  This  insight  is  a  thought  process  and 
in  these  cases  the  thought-process  is  one  element  in  bringing 
about  the  recall.  The  thought-process  thus  has  a  distinct  func- 
tion in  memory. 

"This  time  the  images  of  the  written  words  rose  up  very  clearly 
before  me.  The  characteristics  of  the  writing  were  almost  ex- 
actly reproduced.  I  do  not  always  see  the  whole  word' — often 
only  small  parts,  typical  letters  or  syllables.  It  is  as  if  a  written 
word  were  to  appear  out  of  the  darkness.  If  a  part  that  is  too 
small  or  an  image  which  is  too  obscure,  appears,  the  filling  out  is 
unsuccessful,  and  I  do  not  know  what  it  means.  If  the  part  is 
large  enough  and  very  clear,  recognition  is  usually  brought 
about."  Griininger,  Nov.  26th. 

"Diesesmal  sind  mir  sehr  deutlich  die  Schriftbilder  aufgetaucht.  Die 
Schriftzuge  sind  fast  genau  reproduziert.  Ich  sehe  nicht  immer  das  ganze 
Wort — oft  nur  kleine  Teile,  charakteristische  Buchstaben  oder  Silben.  Es  ist 
als  ob  aus  dem  Dunklen  heraus  eine  Schrift  trete.  Wenn  ein  zu  kleiner  Teil 
oder  eine  zu  undeutliche  Vorstellung  erscheint  dann  gelingt  mir  das  Erganzen 
nicht,  und  ich  weiss  nicht  was  es  bedeutet.  Wenn  der  Teil  gross  genug  ist 
und  sehr  deutlich  dann  gelingt  das  Erkennen  meistens." 

Here  we  see  that  repetition  is  dependent  on  recognition  of 
the  image.  This  recognition  is  a  knowing  of  what  the  image 
refers  to.  It  is  a  realization — a  thought-process — a  meaning. 
But  the  recognition  is  not  primary  but  secondary  in  order  of  time, 
and  it  is  dependent  to  some  extent  on  the  perfection  of  the 
image. 

D.  REPETITION  OF  SPOKEN  WORDS 

The  cue  for  the  repetition  of  spoken  words  is  to  a  large  extent 
auditory  imagery.  This  is  true  of  all  my  subjects — no  matter 
how  pronouncedly  visual  they  were  in  the  perception  of  objects, 
pictures  and  written  cards. 

We  thus  see  that  the  sensations  of  impression  to  a  considerable 
extent  determine  the  mechanism  of  immediate  recall.  Visual 
imagery  dominates  in  the  perception  of  objects  and  pictures.  In 
the  perception  of  written  words  visual  or  attditory-kinaes- 
thetic  imagery  may  dominate  according  to  the  type  of  subject. 
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Auditory-kinaesthetic  imagery  becomes  more  important,  because 
it  was  made  use  of  in  learning.  The  subject  read  the  words,  and 
in  reading  spoke  them  and  this  imagery  of  internal  speech  was 
part  of  the  mechanism  of  impression.  When  it  comes  to  recall, 
this  imagery  forms  a  part  of  the  mechanism  of  repetition.  In 
auditory  presentation  there  is  less  of  an  inclination  to  speak  the 
words  for  they  are  already  spoken.  And  here  pure  auditory 
imagery  or  even  auditory  after-images  form  with  all  subjects  a 
part  of  the  mechanism  of  recall.  The  last  words  of  the  series  are 
still  ringing  in  the  subject's  ears  as  he  is  called  upon  to  repeat. 

"Only  with  'mitre'  and  'top'  did  I  image  the  meaning  to 
myself  visually.  The  last  word  and  'pickle'  remained  as  auditory 
images."  Griininger,  Nov.  24th. 

"Nur  bei  'Mitra'  und  Kreisel,'  habe  ich  mir  die  Bedeutung  visuell  vorgestellt. 
Das  letzte  und  Tickel'  ist  als  Klangbild  geblieben.  Wenn  ich  bloss  das 
Klangbild  reproduziere  habe  ich  keine  Bedeutung." 

"When  I  wanted  to  repeat,  I  turned  back  my  inner  gaze  to  the 
beginning  of  the  series.  But  I  could  not  find  the  first  member 
and  thus  said  quickly  other  words  lest  I  should  forget.  In  their 
repetition  I  always  had  the  auditory  images  of  your  words  as 
prototypes  for  my  speaking."  Kiilpe,  Dec.  gth. 

"Als  ich  hersagen  wollte,  wandte  ich  meinen  inneren  Blick  zum  Anfang 
der  Reihe  zuriick,  konnte  aber  das  erste  Glied  nicht  finden  und  sagte  dann 
rasch  andere  Glieder  her,  um  nicht  zu  vergessen.  Dabei  hatte  ich  immer  die 
akustischen  Bilder  von  Ihren  Wortern,  als  Vorbilder  fur  meine  Aussprache." 

"The  first  members  of  the  series  had  a  decided  advantage  over 
those  just  before  the  last.  Consciousness  of  meaning  and  visual 
images  of  the  objects  worked  together.  First  came  the  word  in 
auditory-kinaesthetic  imagery,  then  the  perception  of  the  mean- 
ing5 and  finally  the  visual  image."  Lehner,  Dec.  4th. 

"Die  ersten  Reihenglieder  hatten  eine  starke  Auszeichnung  gegeniiber  den 
vorletzten.  Es  wirkten  Bedeutungsbewusstsein  und  Gesichtsvorstellungen  der 
Objekte  zusammen.  Zuerst  trat  das  Wort  akustisch-motorisch  auf,  dann 
seine  Bedeutungserfassung,  und  zuletzt  die  Gesichtsvorstellung." 

"In  all  these  cases  the  memory-image  was  a  reproduction  of 

6  Other  subjects  on  the  contrary  report  that  the  repetition  of  spoken  words 
is  at  times  mechanical  without  consciousness  of  meaning. 
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the  spoken  voice.  The  words  do  not  come  back  the  way  I  pro- 
nounce them,  but  the  way  you  do.  The  image  returns  in  the 
tonal  quality  of  your  voice."  Pace.  Dec.  I4th. 

"In  repetition  I  reproduce  on  the  basis  of  auditory  images. 
The  voice  of  the  experimenter  comes  back  to  consciousness  and  I 
reproduce  the  series  of  words  given  me — as  far  as  they  still 
remain  in  memory.  It  would  be  utterly  impossible  for  me  to 
name  now  the  words  that  I  missed  when  repeating.  And  yet  I 
am  of  the  opinion  that  in  the  exposition  of  objects  this  would 
have  to  succeed  after  a  little  thinking."  Stappen,  Dec.  i  ith. 

"Beim  Hersagen  reproduzierte  ich  auf  Grund  akustischer  Vorstellungen. 
Die  Stimme  des  Versuchsleiters  kam  mir  zum  Bewusstsein  und  ich  repro- 
duzierte die  Reihe  der  Reizworter,  so  wie  sie  mir  noch  im  Gedachtnis 
hafteten.  Es  ware  mir  jetzt  vollig  unmoglich  die  beim  Hersagen  fehlenden 
Worter  zu  nennen,  wahrend  ich  der  Ansicht  bin,  dass  bei  Darbietung  von 
Gegenstanden  dieses  mir  nach  einigen  Nachsinnen  gelingen  miisste." 

This  hopelessness  of  filling  up  the  gaps  in  an  auditory  series 
was  often  complained  of,  and  it  is  no  doubt  a  peculiar  character- 
istic of  auditory  images  that  they  fade  more  rapidly  and  have  a 
weaker  tendency  to  recur  than  visual  images. 

Even  with  auditory  images  the  reproduction  of  mere  fragments 
is  possible. 

"In  repetition  I  recalled  only  auditory  images.  With  the 
drawings,  parts  of  the  whole  came  up  as  visual  images.  But 
here,  parts  of  the  auditory  images  get  separated  out.  E.g.,  I 
heard  T-r-r-r.  Then  there  came  to  me  "Trommel"  (drum). 
The  meaning  was  thereupon  given."  Griininger,  Dec.  3d. 

"Beim  Hersagen  erinnerte  ich  mich  nur  an  Klangbilder.  Bei  den  Zeich- 
mingen  kommen  Teile  des  ganzen  als  visuelle  Vorstellungen  vor.  Hier  aber 
kommen  Teile  aus  akustischen  Bildern  heraus.  Z.B.  Ich  habe  T-r-r-r  gehort, 
dann  kam  mir  Trommel  vor.  Die  Bedeutung  war  damit  gegeben." 
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PART  II 

THE  TEMPORAL  RELATIONS  OF  MEANING  AND 

IMAGERY 

According  to  the1  experiments  reported  in  the  previous  section 
there  is  a  distinct  interval  of  time  between  the  perception  of  the 
meaning  of  a  word  or  picture  and  any  subsequent  imagery.  The 
truth  of  this  statement  rests  entirely  on  the  introspection  of  the 
observers.  There  are  on  record  enough  cases  of  agreement  between 
introspective  and  objective  tests  to  warrant  considerable  credence 
being  given  to  subjective  evidence.  Nevertheless  it  is  always 
desirable  to  obtain  when  possible  an  objective  test  of  the  reliability 
of  an  introspective  report.  On  thinking  over  the  matter  it 
occurred  to  me  that  the  temporal  relation  between  meaning  and 
imagery  might  be  investigated  by  reaction-time  experiments. 
Suppose  that  we  let  subjects  react  now  to  meaning,  now  to 
imagery,  would  the  reaction-times  to  meaning  and  imagery  be 
about  the  same  on  the  average  or  would  one  be  longer  than  the 
other?  If  meaning  comes  before  imagery,  then  the  time  which 
elapses  between  the  exposure  of  a  word  and  the  perception  of  its 
meaning  must  be  shorter  than  the  corresponding  time  for  obtain- 
ing an  image.  The  two  sets  of  conditions  should,  therefore,  give 
different  reaction  times — the  reaction  time  for  meaning  being 
shorter  than  that  for  imagery.  If,  however,  the  meaning  is 
identical  with  the  imagery  called  forth  by  the  experiment — or  de- 
pends upon  it  so  that  the  imagery  is  in  anyway  a  prerequisite  for 
the  meaning,  then  the  reaction  time  to  meaning  cannot  on  the 
average  be  shorter  than  that  for  imagery. 

Accordingly,  the  attempt  was  made  to  investigate,  by  means  of 
reaction  time  the  temporal  relations  of  meaning  and  imagery  in 
the  perception  of  printed  words  and  pictures.  The  experiments 
were  made  in  the  psychological  laboratory  of  Prof.  Kiilpe  in 
Munich  during  the  winter  semester  of  1913-14  and  the  summer 

1  Supra  P.  87  ff. 
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semester  of  1914.  A  few  more  experiments  were  made  during 
the  winter  of  1915-16  at  the  Catholic  University  of  America. 
The  author  wishes  to  take  this  opportunity  to  acknowledge  his 
indebtedness  to  Prof.  Kiilpe  for  his  great  kindness,  for  his  inter- 
est and  suggestions  and  for  the  sacrifice  of  his  time  as  subject. 
He  wishes  also  to  express  his  thanks  to  Dr.  Pace  with  whose  as- 
sistance the  work  was  brought  to  a  close. 

The  words  and  pictures  used  in  these  experiments  designated 
simple  familiar  objects — all  capable  of  being  visualized,  e.g., 
tree,  lamp,  knife.  Abstract  words,  prepositions,  etc.,  were  not 
used,  in  order  that  conditions  might  be  as  favorable  as  possible 
for  the  development  of  imagery.  Had  such  words  been  used  the 
difference  that  was  found  in  reaction  time  for  meaning  and 
imagery  would  have  been  much  greater.  The  use  of  such  words 
would  indeed  have  been  justified.  For  if  sensations  and  images 
must  explain  all  meaning,  they  must  be  involved,  and  exclusively 
involved,  not  merely  in  the  perception  of  things  that  can  be  im- 
mediately sensed,  but  also  in  more  abstract  mental  content.  In 
order,  however,  to  test  the  theory  on  the  ground  where  it  is  best 
able  to  stand,  it  was  concluded  to  forego  the  use  of  any  words 
except  those  that  represented  familiar  sensory  objects. 

The  use  of  control  words  and  drawings  enabled  me  to  be  sure 
that  the  subjects  were  actually  reacting  to  meanings.  The  con- 
trols used  in  the  series  of  words  were  non-sense  combination  of 
letters  forming  one  or  two  syllables.  The  controls  used  in  the 
series  of  pictures  were  meaningless  drawings.  In  general,  the 
subject  was  instructed  to  react  (by  releasing  a  telegraph  key)  in 
case  the  word  or  the  drawing  represented  some  real  object.  The 
words  were  exposed  by  a  combination  memory  and  tachistoscope 
apparatus.  The  reaction-times  were  measured  by  a  Hipp  chrono- 
scope.  This  was  controlled  at  Munich  by  a  pendulum  constructed 
in  accordance  with  a  design  by  Prof.  Kiilpe.  The  variable  error 
in  the  chronoscope  was  negligible — averaging  less  than  30-.  The 
constant  error  was  about  700-. 

At  the  Catholic  University  the  words  were  exposed  by  the 
Kartenwechsler  of  Ach.  The  reaction-times  were  measured  by  a 
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Hipp  chronoscope  with  a  constant  error  of  about  45<r  and  an 
average  variable  error  less  than  50-. 

Ten  subjects  took  part  in  the  experiments.  A  preparatory 
signal  ( i  y-z  sec. )  was  given  verbally  with  the  aid  of  a  stop  watch. 
The  experimental  results  may  be  divided  into  three  chapters. 


CHAPTER  I 

Relations  Between  Simple  Meaning2  and  the  Visual  Image  of  an 
Object  Designated  by  a  Word 

The  instructions  to  the  subject  in  this  experiment  will  indicate 
the  precise  nature  of  the  problem.  They  are  reproduced  without 
translation.  The  subject  read  them  over  at  the  beginning  of  each 
period.  A  few  trial  periods  were  necessary  for  some  subjects 
in  order  that  they  might  learn  not  to  react  to  the  control  words. 
These  preparatory  series  were  not  included  in  the  final  results. 
One  of  our  subjects  Gl  never  did  get  free  from  erroneous  re- 
action and  his  results  show  a  marked  difference  from  the  others. 

Sie  werden  nach  einem  Signal  ein  Wort  zu  sehen  (bzw.  zu  horen)  bekom- 
men.  Ich  bitte  sie  zu  reagieren  wenn  Sie  das  Wort  verstanden  oder  seine 
Bedeutung  erfasst,  bzw.  wenn  Sie  eine  Gesichtsvorstellung  von  dem  durch  das 
Wort  bezeichneten  Gegenstand  gehabt  haben. 

Die  Worter  "Bedeutung"  und  "Vorstellung"  werden  Ihnen  angeben  ob  das 
eine  oder  das  andere  verlangt  wird.  Nachher  bitte  ich  mir  kurz  das  Erlebnis 
zu  charakterizieren,  und  dabei  anzugeben,  ob  die  aufgetauchte  Vorstellung 
an  die  Stelle  der  Bedeutung  gesetzt  werden  konnte,  etwa  bloss  die  konkrete 
anschauliche  Erfullung  dessen  war,  was  in  der  Bedeutung  abstrakt  intendiert 
wurde. 

In  this  series  therefore  the  subject  reacted  either 

a)  to  the  awareness  that  the  word  had  a  meaning  or 

b)  to  the  awareness  of  the  visual  image  of  the  object. 

If  there  is  no  difference  between  meaning  and  the  visual  image 
of  an  object  represented  by  a  word  the  average  of  the  two  series 

2  By  "simple"  meaning  is  not  meant  an  absolute  simplicity.  The  words 
are  used  to  contrast  this  set  of  experiments  with  a  later  one  where  the  more 
complex  consciousness  of  purpose  was  required. 


IMAGE  AND  MEANING  IN  MEMORY  AND  PERCEPTION     131 

should  be  approximately  the  same.  The  subject  ought  not  to  be 
able  to  distinguish  meaning  and  imagery  and  this  should  manifest 
itself  in  averages  for  the  two  sets  of  reactions  that  approach  each 
other  within  the  limits  of  experimental  error.  If  meaning 
however  is  produced  by  or  is  identical  with  the  visual  image 
which  accrues  to  the  sensations  involved  in  the  perception  of  the 
word,  the  image  series  should  be  shorter  if  anything  than  the 
meaning  series.  The  results  are  given  below.  The  tables  are 
clear  without  any  explanation  except  perhaps  that  in  column  T 
are  given  the  reaction  times  in  thousandths  of  a  second  and  under 
V  the  variations  from  the  mean. 

At  the  bottom  of  each  column  the  mean  reaction  times  and 
mean  variations  have  been  calculated.  The  medians  for  the 
reaction  times  to  meaning  have  also  been  determined. 


Subject — >G1. 


Words. 


Date 

Visual 
Image 

T 

V 

Date 

Simple 
Meaning 

T 

V 

Zange 

1182 

628 

23/VI  ( 

Rechen 

368 

154 

23/VI. 

Fernglas 

563 

9 

| 

Besen 

563 

4i 

Pfeil 

233 

321 

Gabel 

75i 

229 

Messer 

639 

85 

Truthahn 

686 

164 

26/VI 

Lampe 

640 

86 

26/VI, 

Esel 

676 

154 

I 

Sichel 

660 

106 

Trichter 

550 

28 

Sabel 

472 

82 

Dreieck 

602 

80 

7/VII. 

Stuhl 

527 

27 

Nest 

662 

140 

Eimer 

429 

125 

Aal 

558 

36 

Baum 

472 

82 

Geige 

338 

184 

lo/VII  J 

Trichter 

346 

208 

7/VII  < 

Fernglas 

597 

75 

I 

Korb 

482 

72 

Besen 

424 

98 

Korb 

462 

60 

12)6645 

1831 

Maske 

249 

273 

lo/VII 

Meissel 

35i 

171 

C  C  A 

T  C'? 

554 

15-^ 

15)7837 

1887 

Mean 

522 

126 

Median 

563 

Reactions  to  visual  imagery  equal  or  below  median  =  8 
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Sub  j  ect — Moore. 


Words. 


Visual 
Date            Image 

T 

V 

Date 

Simple 
Meaning 

T 

V. 

1 

Schuh 

839 

330 

Finger 

5i6 

53 

Sofa 

1685 

5i6 

Buch 

337 

126 

9/VI 

Rechen 

1112 

57 

9/VI, 

Schere 

444 

19 

Auge 

1448 

279 

Burste 

572 

109 

Lampe 

H45 

24 

Fernglas 

563 

100 

'  Dampfschiff 

857 

312 

Uhr 

401 

62 

Ochse 

1553 

384 

Schuh 

484 

21 

I2/VI 

Frosch 

1009 

160 

Tiger 

758 

295 

Kamm 

794 

375 

I2/VI 

Vogel 

259 

204 

Burste 

815 

354 

Rechen 

386 

77 

IPinsel 

1091 

78 

Fernglas 

396 

67 

Besen 

1108 

61 

Sofa 

245 

218 

,  Handbeil 

1188 

19 

Kamm 

S72 

109 

30/VI 

Vogel 

"55 

H 

I4/VII. 

Auge 

583 

1  20 

Tiger 

1275 

106 

Frosch 

436 

27 

lUhr 

1209 

40 

Burste 

440 

23 

i  Schere 

937 

232 

Dampfschiff 

478 

15 

I4/VII  \ 

Schuh 

1445 

276 

\ 

Rechen 

1544 

375 

17)7870 

1645 

19)22209 

3992 

Mean 

463 

96 

Median 

444 

1169 

2IO 

Reactions  to  visual  imagery  equal  or  below  median  =  o 


Subject — Kiilpe. 


Words. 


Date 

Visual 
Image 

T 

V 

Date 

Simple 
Meaning 

T 

V. 

9/II 
I3/H  I 

Lowe 
Ballon 

1690 
944 

790 

44 

9/II 
I3/H  ( 

Kerze 
Schuh 

517 
538 

14 
7 

Auge 

675 

225 

1 

Ring 

434 

97 

I6/II  , 

Rose 

1097 

197 

Nase 

799 

268 

F  liege 

802 

98 

I6/II 

Dampfschiff 

540 

9 

Veilchen 

753 

147 

Fass 

573 

42 

Kuh 

848 

52 

Ballon 

708 

177 

23/H 

Kerze 

839 

61 

23/H. 

Fliege 

420 

in 

!  Schuh 

897 

3 

Schuh 

577 

46 

r8/V;' 

Nase 

813 

87 

Lowe 

607 

76 

Ring 

800 

100 

Veilchen 

375 

156 

Dampfschiff 

649 

251 

I8/V- 

Rose 

460 

71 

Kuh 

363 

168 

12)  10807 

?nce 

•^uoo 

13)6911 

1242 

900 

171 





Mean 

531 

95 

Median 

540 

Reactions  to  visual  imagery  equal  or  below  median  =  o 
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Subject — Lehner 


Words. 


Date 

Visual 
Image 

T 

V 

Date 

Simple 
Meaning 

T 

V 

r 

Rechen 

38i 

263 

r 

Schwan 

445 

24 

I6/II  . 

Buch 

1131 

487 

Bohrer 

1007 

538 

Rettich 

611 

33 

I6/II 

Sofa 

663 

194 

Nase 

604 

40 

Rose 

317 

152 

Trichter 

584 

60 

Brief 

691 

222 

Dreieck 

490 

154 

Palme 

500 

31 

Blatt 

597 

47 

Baum 

399 

70 

30/VI. 

Bar 

606 

38 

Hirsch 

389 

80 

Krone 

479 

165 

Spaten 

406 

63 

Veilchen 

488 

156 

30/VI  - 

Aal 

407 

62 

Treppe 

631 

13 

Krug 

395 

74 

Ofen 

572 

72 

Tasse 

489 

20 

- 

Sabel 

588 

56 

Schadel 

426 

43 

Geige 

461 

183 

Ohr                |        435 

34 

30/VI. 

Pfeil 

451 

193 

Spaten 

5i8 

49 

Meissel 

515 

129 

3/VII. 

Hirsch 

371 

98 

Fernglas 

874 

230 

Baum 

483 

14 

Flasche 

758 

114 

Palme 

524 

55 

Krug 

691 

47 

Bar 

368 

IOI 

Tasse 

736 

92 

Krone 

384 

85 

7/VII 

Schadel 

918 

274 

7/VII 

Ofen 

429 

40 

Ohr 

844 

200 

Veilchen 

344 

125 

Ballon 

803 

159 

• 

Treppe 

398 

7i 

23)14813 

3205 

23)10788 

2245 

644 

139 

Mean 

469 

97 

Median  |         429 

Reactions  to  visual  imagery  equal  or  below  median  =  I 

Subject — Pace 


Words. 


Date 

Visual 
Image 

T 

V 

Date 

Simple 
Meaning 

T 

V 

r 

Lion 

1166 

250 

r 

Horse 

477 

33 

VII. 

Skull 

763 

153 

i/II- 

Moon 

486 

24 

Stair 

1190 

274 

Lamp 

548 

38 

Rose 

833 

83 

Clock 

532 

22 

Ladder 

829 

87 

Turkey 

423 

87 

Funnel 

1149 

233 

8/H, 

Wheel 

619 

109 

Cat 

662 

254 

Camel 

56i 

51 

8/II- 

Doll               |       1018 

202 

Fan 

614 

IO4 

Bed 

793 

123 

Tower 

33i 

179 

Scale 

857 

59 

Book 

8i5 

IOI 

9)459i 

647 

11)10075 

1819 

Mean 

5io 

72 

Median 

532 

916 

165 

Reactions  to  visual  imagery  equal  or  below  median  =  o 
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Subj  ect — Scherren 


Words. 


Date 

Visual 
Image 

T 

V 

Date 

Simple 
Meaning 

T 

V 

22/VM 

Krebs 

9807 

5HO 

Fliege 

656 

104 

1 

Stern 

4537 

130 

I3/VII 

Facher 

988 

228 

Herz 

3370 

1297 

Finger 

846 

86 

I3/VII, 

Trommel 

6505 

1838 

Herz 

788 

28 

Spinne 

4587 

80 

Fliege 

1034 

274 

Koffer 

2531 

2136 

Stern 

1080 

320 

Flasche 

3159 

1488 

Krebs 

963 

203 

Hirsch 

34ii 

1256 

Koffer 

552 

208 

20/VII  , 

Sabel 

5354 

687 

2I/VII  - 

Spinne 

697 

63 

Traube 

5402 

735 

Trommel 

56i 

109 

Engel 

5340 

673 

Sabel 

631 

129 

Facher 

2007 

2660 

Flasche 

969 

209 

Engel 

378 

382 

12)56010 

18120 

Traube 

SOT 

259 

4667 

1510 

14)  10644 

2692 

Mean 

760 

192 

Median 

742 

Reactions  to  visual  imagery  equal  or  below  median  =  o 


Subj  ect — Stappen 


Words. 


Date 

Visual 
Image 

T 

V 

Date 

Simple 
Meaning 

T 

V 

r 

Ring 

572 

87 

Veilchen 

604 

63 

Auge 

6i3 

46 

12/11 

Fass 

743 

202 

12/11- 

Ballon 

584 

75 

Kerze 

514 

27 

Stiefel 

656 

3 

Lowe 

509 

32 

Schaf 

634 

25 

I7/H 

Rose 

497 

44 

Rettich 

1076 

417 

Kuh 

423 

118 

17/11. 

Nase 

565 

94 

Haken 

573 

32 

Fass 

600 

59 

Lilie 

507 

34 

Rechen 

657 

2 

I9/H. 

Storch                      511 

30 

Nest 

874 

215 

Sichel 

614 

73 

Sage 

707 

48 

Lampe 

5i6 

25 

I9/H- 

Maske 

632 

27 

Sofa 

485 

56 

Uhr 

5i8 

141 

Esel 

537 

122 

12)6406 

736 

14)9225 

I36l 

Mean 

541 

61 

Median 

513 

659 

97 

Reactions  to  visual  imagery  equal  or  below  median  =  o 
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Subj  ect — Gruninger 


Words. 


Date 

Visual 
Image 

T 

V 

Date 

Simple 
Meaning 

T 

V 

ii/II} 

Auge 

902 

341 

ii/II, 

Schuh 

682 

18 

I 

Ballon 

1092 

151 

Nase 

787 

87 

Kuh 

1660 

417 

Pass 

661 

39 

I6/II 

Bohrer 

1277 

34 

I6/II  - 

Schwan 

659 

41 

Sofa 

1261 

18 

Schaf 

78i 

81 

Stiefel 

1229 

14 

Ring 

53i 

169 

25/11. 

Schuh 

1103 

140 

Auge 

680 

20 

Pass 

1462 

219 

25/11 

Ballon 

705 

5 

Nase 

1  200 

43 

Pass 

660 

40 

Kuh 

856 

156 

9)11186 

1377 

10)7002 

656 

T?  At 

TC-l 

1^'K> 

iJO 

Mean 

700 

65 

Median 

681  | 

Reactions  to  visual  imagery  equal  or  below  median: 
Subject — Marezoll.  Words. 


Date 

Visual 
Image 

T 

V 

Date 

Simple 
Meaning 

T 

V 

ii/VC 

Ohr 

1308 

221 

H/Vf 

Kafer 

841 

254 

1 

Zwicker 

1633 

IO4 

( 

Kerze 

638 

051 

Eule 

1598 

69 

I 

Storch 

831 

244 

I2/V. 

Schnecke 

1374 

155 

I2/VJ 

Katze 

576 

Oil 

Pfau 

2721 

1192 

[ 

Kuh 

822 

235 

Kafer 

3868 

2339 

Schlange 

761 

i/4 

Maus 

2610 

1081 

I4/V. 

Lowe 

774 

187 

i4/V- 

Schaf 

1309 

220 

Stier 

458 

129 

Hirsch 

1222 

307 

Geier 

325 

262 

Zirkel 

1210 

3i9 

Ohr 

508 

079 

i6/VI, 

Eimer 

IO2I 

508 

I6/VI  • 

Eule 

398 

189 

Stuhl 

947 

582 

Schnecke 

676 

089 

Sichel 

870 

659 

Schlange 

582 

005 

Kerze 

Il87 

342 

Storch 

693 

106 

Geier 

1367 

162 

I9/VI- 

Kuh 

650 

073 

Stier 

088 

54i 

Kerze 

465 

122 

I9/VI. 

jLowe 

1007 

78 

Katze 

684 

097 

Schlange 

1292 

237 

Maus 

456 

131 

Kuh 

IS7I 

42 

Pfau 

436 

151 

Katze 

1146 

383 

Schaf 

697 

I2O 

Storch 

1258 

271 

30/VI. 

Hirsch 

384 

203 

Zirkel 

406 

181 

21)32107 

9812 

Sichel 

594 

007 

Stuhl 

425 

162 

IS29 

467 

Eimer 

557 

030 

25)14687 

3292 

Mean 

587 

152 

Median 

582 

Reactions  to  visual  imagery  equal  or  below  median  =  o 
Note : — Das  Wort  erschien. 
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Subject — Tannhauser 


Words. 


Date 

Visual 
Image 

T 

V 

Date 

Simple 
Meaning 

T 

V 

Kctte 

1129 

58 

Puppe 

747 

255 

Nest 

1162 

25 

Bretzel 

794 

302 

Trichter 

1774 

587 

Mond 

754 

262 

Stuhl 

890 

297 

Schadel 

546 

54 

Anker 

1306 

119 

Traube 

854 

362 

27/VII  ( 

Ballon 

1257 

70 

27/VII 

Zirkel 

753 

261 

Auge 

1216 

29 

Hirsch 

520 

28 

Appel 

905 

282 

Engel 

569 

77 

Eimer 

1295 

108 

Besen 

499 

7 

Of  en 

1109 

78 

Pferd 

517 

25 

Kuh 

995 

192 

Hund 

498 

6 

Tiger 

1260 

73 

Geige 

464 

28 

Pass 

1132 

55 

Schiff 

667 

175 

Strumpf 

879 

308 

Tiger 

347 

145 

Schrank 

1263 

76 

Schnecke 

453 

39 

Schlange 

866 

321 

Pfau 

554 

62 

Facher 

1259 

72 

Fliege 

470 

22 

Herz 

1845 

658 

Fahne 

441 

51 

Hahn 

947 

240 

28/VII  . 

Finger 

793 

301 

28/VII 

Krebs 

2176 

989 

Stern 

369 

123 

Spinne 

1516 

329 

Trommel 

335 

157 

Hase 

1072 

"5 

Koffer 

525 

33 

Schlitten 

906 

281 

Nase 

527 

35 

Feile 

1541 

354 

Schliissel 

556 

64 

Hand 

900 

287 

Hammer 

479 

13 

Handschuh 

871 

3i6 

Spaten 

411 

81 

Eule 

999 

188 

Bar 

401 

9i 

Kirsche 

921 

266 

Klavier 

663 

171 

Lowe 

802 

385 

Kerze 

419 

73 

Leiter 

1415 

228 

Bleistift 

38i 

in 

Fernglas 

1677 

490 

Nest 

352 

140 

Wiege 

1336 

149 

Wage 

367 

125 

Wurst 

993 

194 

Bohrer 

307 

185 

29/VII  • 

Loffel 

806 

38i 

29/VII 

Fliege 

304 

188 

Haken 

2115 

928 

Trommel 

376 

116 

Veilchen 

I3IS 

128 

Brille 

362 

130 

Treppe 

919 

268 

Lilie 

369 

123 

Bretzel 

779 

408 

Blatt 

303 

189 

Turm 

894 

293 

Burste 

312 

180 

Trichter 

1030 

157 

Truthahn 

!      301 

191 

40)47472 

10782 

40)19689 

498i 

1187 

269 

Mean 

492 

122 

Median 

474 

Reactions  to  visual  imagery  equal  or  below  median  =  o 
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With  but  one  exception,  our  ten  subjects  show  a  marked  differ- 
ence in  their  reactions  to  meaning  and  imagery.  The  one  excep- 
tion is  not  to  be  explained  by  an  individual  difference  in  mental 
type,  but  rather  by  a  certain  anxiety  to  react  as  quickly  as  possi- 
ble. At  first  he  reacted  to  every  non-sense  word.  He  was  then 
tried  with  pictures.  Here  again  every  meaningless  drawing 
elicited  a  reaction  in  spite  of  instructions.  The  reaction-times  at 
first  varied  around  lOOcr.  Later  on  he  was  asked  to  wait  each 
time  and  make  a  judgment  that  he  had  fulfilled  the  task  given 
him.  Even  under  these  instructions  he  continued  to  react  occa- 
sionally to  non-sense  words — the  following  reaction  being  very 
much  retarded.  He  finally  gave  up  the  experiments.  What 
would  have  resulted  had  he  by  practice  become  entirely  free  from 
erroneous  reactions,  one  cannot  say.  It  would  seem,  however, 
more  fair  to  a  just  conclusion  to  exclude  rather  than  to  include 
his  results  in  our  summary.  Leaving  aside  the  results  of  this 
subject,  the  individual  reaction-times  to  visual  imagery  are  all 
but  one  above  the  median  of  the  reaction  time  to  meaning.  It  is 
worthy  of  note  that  this  single  exception  is  the  first  recorded 
reaction  of  this  subject.  (He  had  made  several  practice  series 
before.)  Our  subjects  made  161  reactions  to  visual  imagery  in 
all.  Were  it  merely  a  matter  of  chance  that  reaction-times  to 
imagery  should  be  longer  than  those  to  meaning  we  would  find 
about  80  longer  and  80  shorter.  As  a  matter  of  fact,  we  find  160 
longer  and  only  I  shorter.  In  spite,  then,  of  the  rather  small 
number  of  reactions  (conditioned  by  taking  the  introspective 
reports)  there  is  overwhelming  evidence  to  show  that  something 
more  than  chance  has  to  do  with  the  difference  in  reaction-time 
to  meaning  and  imagery.  This  difference  is  not  due  to  the  words 
used  for  imagery  and  meaning.  Not  only  were  the  words  in 
both  cases  representative  of  sensory  objects,  but  care  was  taken 
to  repeat  the  same  words  in  the  two  series.  A  table  is  given 
below  comparing  the  reactions  of  one  subject  for  meaning  and 
imagery  to  the  same  words.  Under  D  is  given  the  difference 
between  the  two.  The  reaction  time  to  imagery  is  always  longer 
than  to  meaning.  With  some  of  our  subjects  the  results  are  not 
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so  unanimous,  the  reaction  to  meaning  being  occasionally  longer. 
This  is  to  be  explained  mainly  by  the  effects  of  practice,  though 
something  is  no  doubt  due  to  accidental  variation. 


Subject — Ml. 


Words. 


Visual  Image 

Simple  Meaning 

D 

Ohr 

1308 

508 

+   800 

Eule 

1598 

398 

-j-  I2OO 

Schnecke 

1374 

676 

+    698 

Pfau 

2721 

436 

+  2285 

Kafer 

3868 

841 

+  3027 

Maus 

2610 

456 

+  2154 

Schaf 

1309 

697 

+  612 

Hirsdi 

1222 

384 

+  838 

Zirkel 

I2IO 

406 

+  804 

Eimer 

1021 

557 

+  464 

Stuhl 

947 

425 

•+-  522 

Sichel 

870 

594 

+   3/6 

Kerze 

1187 

638 

+   549 

Geier 

1367 

325 

-f  1042 

Stier 

988 

458 

+    530 

Lowe 

1607 

774 

+   933 

Schlange 

1292 

761 

+    531 

Kuh 

1571 

822 

+   759 

Katz 

1146 

576 

+   570 

Storch 

1258 

693 

+   565 

20)30474 

20)11425 

20)  19259 

1523.7 

571-2 

062.9 

Introspective  Data 

From  the  quantitative  results  that  have  just  been  given,  it  is 
evident  that  the  subjects  give  a  different  response  when  told  to 
react  to  meaning  or  imagery. 

Were  we  to  stop  with  the  quantitative  results  we  would  not 
know  very  much  about  the  nature  of  that  difference.  Is  meaning 
simply  an  early  stage  in  the  development  of  the  image?  Is  it  a 
vague  confused  image?  Is  it  merely  the  realization  of  the  power 
to  visualize  the  object?  Is  it  the  tendency  of  a  number  of  images 
to  crowd  into  consciousness?  What  is  the  difference?  There 
can  be  no  doubt  that  a  considerable  difference  exists  and  it  is  of 
great  importance  to  find  out  precisely  what  it  is.  This  can  be 
done  by  an  examination  of  the  subjects'  introspective  leports  of 
what  they  experienced  during  their  reactions.  The  reports  were 
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taken  down  by  dictation  immediately  after  the  reaction  and  then 
reread  to  the  subject  to  insure  their  accuracy.  They  are  given  in 
German  and  English,  as  Prof.  Kiilpe  requested  that  they  should 
be  so  published;  and  so  after  all  it  should  be.  An  introspective 
report  might  be  garbled  in  translation,  and  without  the  original 
dictation  one  could  not  be  sure  that  they  really  represented  the 
subjects'  actual  experience. 
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CONSCIOUSNESS  OF  MEANING 
(i)   The  meaning  has  a  general  character. 


Candle:  "There  came  to  me 
at  once  the  word  'Light'.  This 
was  not  a  determination  of  the 
meaning,  but  only  another  word 
for  it.  The  meaning  was  en- 
tirely general,  as  if  I  should 
say  a  candle,  that  is,  any  candle 
every  possible  candle.  Kiilpe, 
9/1 1. 


Kerze :  "Es  kam  mir  sofort 
das  Wort  'Licht'.  Das  war  nicht 
d  i  e  Bedeutungsbestimmung, 
sondern  nur  ein  anderes  Wort 
dafiir.  Die  Bedeutung  war 
durchaus  allgemein  —  sowie 
cine  Kerze,  jede  beliebige,  jede 
mogliche  Kerze."  Kiilpe, 
9/1 1. 


(2)   The  universality  of  the  meaning  is  not  always  absolute. 


Ring :  "As  soon  as  I  saw  this 
word,  I  experienced  an  audi- 
tory motor  stimulus,  and  im- 
mediately in  connection  there- 
with the  understanding  of  that 
which  the  word  signified.  This 
was  quite  universal  without  be- 
ing related  to  anything  in  par- 
ticular— except  the  limitation 
to  'finger-ring.'  I  am  distinctly 
conscious  that  a  finger-ring  was 
intended.  I  cannot  remember 
an  image  of  any  such  ring." 
Kiilpe,  13/11. 


Ring:  "So  bald  ich  dieses 
Wort  sah  habe  ich  eine  akus- 
tisch-motorische  Erregung  ge- 
habt  und  in  Verbindung  damit 
sofort  das  Verstandnis  fur  was 
das  Wort  bedeutet — ganz  all- 
gemein ohne  irgendwelche  Be- 
ziehung — abgesehen  von  der 
Beschrankung  auf  Fingerring. 
Ich  weiss  ganz  genau  dass  ein 
Fingerring  gemeint  war.  An 
die  Vorstellung  eines  solchen, 
kann  ich  mich  nicht  erinnere." 
Kiilpe,  13/11. 
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CONSCIOUSNESS  OF  VISUAL  IMAGERY 
(i)   The  image  is  particular 


Sofa :  "I  have  a  rather  good 
image  and  I  did  not  pronounce 
the  word.  I  see  with  great  pre- 
cision the  brown  color  and  the 
form  of  the  object — but  not  of 
the  entire  object.  I  could  de- 
rive several  concepts  from  this 
one  image:  It  looks  like  a 
large  reclining  chair.  The  im- 
age would  not  do  for  all  sofas." 
Griininger,  16/11. 


Sofa:  "Ich  habe  eine  ziem- 
lich  gute  Vorstellung,  und  ich 
habe  das  Wort  nicht  ausge- 
sprochen.  Ich  sehe  ganz  genau 
die  braune  Farbe  und  die  Form 
vom  Gegenstand — aber  nicht 
ganzen  Gegenstand.  Ich  konn- 
te  hier  wieder  mehrere  Begriffe 
finden  aus  dieser  Vorstellung. 
Es  sieht  aus  wie  ein  grosser 
Lehnstuhl.  Die  Vorstellung 
passt  nicht  fur  alle  Sofas." 
Griininger,  16/11. 


(2)   The  image  is  at  times  schematic. 


Heart:  "I  read  the  word 
'heart'  and  apprehended  its 
meaning.  I  remembered  my 
task  and  sought  after  an 
image.  I  projected  over  the 
place  of  the  card  a  heart  of 
regular  mathematical  propor- 
tions. Only  the  contours  were 
imaged,  and  these  by  such  an 
airy  line  that  I  question  myself 
whether  I  had  a  visual  image 
at  all  or  whether  it  was  an 
ideal  construction,  such  as  one 
carries  out  in  mathematical 
thinking." — Scherren,  13/7. 


Herz:  "Ich  las  das  Wort 
Herz  und  fasste  seine  Bedeu- 
tung,  erinnermich  der  Auf- 
gabe,  und  suchte  nach  eine 
Vorstellung.  Ich  projezierte 
iiber  die  Kartenstelle  ein  Herz 
von  regularen  mathematischen 
Proportionen.  Es  waren  nur 
die  Konturen  vorgestellt  und 
diese  durch  eine  Linie,  die  so 
luftig  war  dass  ich  mich  frage 
ob  ich  iiberhaupt  ein  optisches 
Bild  gehabt  habe,  oder  ob  es 
eine  ideale  Konstruktion  war, 
wie  sie  in  mathematischen 
Denken  vollzogen  werden." — 
Scherrer,  13/7. 
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(3)  The  meaning  is  at  times  felt  to  be  incomplete,  because  of 
an  unalyzed  consciousness  of  what  the  word  signifies. 

Schere:  "At  first,  a  feeling 
of  familiarity  was  present  and 
then  a  feeling  of  certainty  that 
I  knew  what  the  word  signified 
without  having  analyzed  its 
meaning  any  further.  First, 
during  the  reaction  itself  there 
came  the  further  thought 
'something  with  which  one 
cuts.'  " — Moore,  9/6. 


Owl :  "I  knew  that  the  word 
was  something  with  which  I 
was  familiar  and  knew  that 
from  this  point  I  could,  at  any 
time,  go  on  and  find  its  more 
specific  meaning.  Thereupon  I 
reacted.  In  the  word  itself 
there  was  something  presented 
to  consciousness  (mir  gegeben) 
that  I  cannot  further  describe." 
— Frl.  Marezoll,  16/6. 


Eule:  "Ich  erkannte  das 
Wort  als  mir  bekannt  und 
wusste  dass  ich  von  hier  aus  die 
speziellere  Bedeutung  jeder 
Zeit  finden  und  erreichen 
Konnte.  Darauf  habe  ich  re- 
agiert.  In  dem  Wort  selbst 
war  mir  etwas  gegeben  dass  ich 
nicht  waiter  beschreiben  kann." 
—Frl.  Marezoll,  16/6. 
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(3)   The  image  is  at  times  incomplete  in  a  different  way. 
(i)  It  is  partial. 


Rake:  "First,  the  meaning; 
then  the  image.  Nevertheless, 
I  reacted  before  the  image  was 
clear.  I  imaged  a  part  of  a 
rake.  Already  I  have  noted 
several  times  that  I  image  the 
left  lower  parts  of  the  objects. 
Here  I  imaged  a  wooden 
rake." — Stappen,  17/11. 


Stappen,i7/ii. 

Skull:  "Image  came  after 
the  reaction.  The  dome  of  the 
skull  came  up — seen  from  the 
top.  Eye  sockets  and  teeth 
were  absent.  It  came  just  after 
my  fingers  had  left  the  key.  A 
fulfilment  of  the  meaning  was 
not  present.  The  mere  image 
of  the  top  of  a  bald  head,  seen 
from  above,  would  not  fill  out 
the  meaning  of  skull.  One 
ought  to  have  something  more 
expressive;  e.  g.,  the  front  of 
the  skull." — Pace,  1/11/1916. 

(ii)  It  represents  a  single  definite  character  of  an  object. 


Rechen:  "Zuerst  Bedeutung* 
— hierauf  Vorstellung  doch 
reagierte  ich  schon  eher  diese 
deutlich  wurde.  Ich  habe  ein 
Teil  eines  Rechen  vorgestellt. 
Ich  habe  schon  einigemal  beo- 
bachtet  dass  ich  nur  den  linken 
unteren  Teil  der  Gegenstande 
vorstelle.  Hier  habe  ich  einen 
holzernen  Rechen  vorgestellt." 


Cow :  "I  have  the  meaning 
and  now  I  must  have  an  image. 
None  will  come.  I  then  look 
at  an  empty  spot — no  longer  at 
the  word.  Then  there  appears 
the  color  of  the  animal.  I  see 


Kuh:  "Ich  hatte  die  Bedeu- 
tung und  jetzt  sollte  ich  ein 
Bild  haben.  Es  will  sich  keine 
einstellen.  Ich  sehe  dann  auf 
eie  lehre  Stelle,  nicht  mehr  auf 
das  Wort.  Da  stellt  sich  die 
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(4)   The  meaning  never  has  sensory  characteristics,  but  rather 
a  conceptual  determination. 


Vulture:  "A  moment  passed 
before  I  found  the  meaning. 
No  auditory-kinaesthetic  image 
was  present.  I  knew  that  it 
was  something  that  hovers  over 
mountains  in  the  air — even 
though  I  did  not  see  the  moun- 
tains. Visually  I  imaged  only 
a  pair  of  extended  wings  and 
knew  that  something  belonged 
between  them." — Frl.  Mare- 
zoll,  14/5. 


Geier:  "Es  dauerte  einen 
Moment  ehe  ich  die  Bedeutung 
fand.  Akustisch-motorisch  war 
nichts  vorhanden.  Ich  wusste 
dass  es  etwas  war  das  iiber 
Bergen  in  der  Luft  schwebt, 
ohne  dass  ich  die  Gebirge  sah. 
Optisch  habe  ich  mir  nur  ein 
Paar  ausgebreitete  Flugel 
vorgestellt  und  wusste  dass 
etwas  dazwischen  gehort." — 
Frl.  Marezoll,  14/5. 
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(4) 


Farbe  ein  von  dem  Tier.  Ich 
sehe  'braun,'  aber  eine  gute 
vollstandige  Vorstellung  habe 
ich  nicht.  Ich  musste  mich 
anstrengen  ntir  die  Farbe  zu- 
bekommen.  Ich  konnte  da  die 
vor- Vorstellung  nicht  fur  die 
Bedeutung  nehmen.  Ich  kann 
nichts  herauslesen  aus  der  Vor- 
stellung als  braun — niemals  die 
Bedeutung  'Kuh.' '  —  Griinmg- 
er,  16/11. 


The   image   manifests   degrees   of   brightness,    color   and 
clearness. 


'brown.'  But  a  satisfactory, 
complete  image  I  do  not  obtain. 
I  must  exert  myself  even  to  ob- 
tain the  color.  I  could  not  take 
the  image  for  the  meaning.  I 
cannot  read  anything  more  out 
of  the  image  than  'brown' — 
never  the  meaning  'cow.'  " — 
Griininger,  16/11. 


Rose :  "Immediately  after 
the  word  came  I  had  the 
auditory-kinaesthetic  image  of 
the  word,  and  thereupon  an 
understanding  of  its  general 
signification.  Then  first  came 
an  image — the  image  of  a  blos- 
som. Almost  nothing  of  the 
stem  was  seen.  Colorless,  mere 
differences  of  brightness  in  the 
blossom  and  the  leaves  were 
perceived.  A  full-blown  rose. 
The  common  form.  Image  and 
meaning  did  not  cover  each 
other." — Kulpe,  16/11. 


Rose:  "Sofort  nachdem  das 
Wort  kam,  habe  ich  akustisch- 
motorische  Vorstellung  von 
dem  Wort  gehabt  und  damit 
ein  Verstandnis  fur  seine  all- 
gemeine  Bedeutung.  Eine  Art 
von  Blumen  war  damit  ge- 
meint.  Dann  erst  kam  eine 
Vorstellung  und  zwar  eine 
Bliite.  Vom  Stengel  fast  nichts 
gesehen — farblos,  nur  unter- 
schied  der  Helligkeit  an  den 
Bliiten  Blatter  war  wargenom- 
men.  Eine  voll  aufgebliihte 
Rose.  Der  gewohnliche  Typus. 
Bedeutung  und  Vorstellung 
deckten  sich  nicht."— Kiilpe, 
I6/II. 
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Violet :  "Immediately  after 
the  word  appeared,  I  had  an 
auditory-kinaesthetic  image  of 
it — as  I  pronounce  it.  'Veil- 
chen/ and  in  connection  there- 
with a  general  knowledge  of  its 
meaning,  that  I  can  thus  ex- 
plain: a  definite  species  of 
flower.  I  dare  say  that  it  is 
this  which  makes  up  the  con- 
tent of  the  meaning — what  I 
actually  know  about  this  object 
during  the  experiment." — 
Kiilpe,  18/5. 


Veilchen:  "Ich  habe  sofort 
nachdem  das  Wort  erschien 
eine  akustich-motorische  Vor- 
stellung  davon  gehabt — so  wie 
ich  sie  ausspreche.  Veilchen — 
und  in  Verbindung  damit  ein 
allgemeines  Bedeutungswissen 
— das  ich  so  explizieren  kann — 
eine  besondere  Blumen  Art.  Ich 
darf  sagen — das  ist  es,  was  der 
Inhalt  der  Bedeutung  aus- 
machte — was  ich  von  diesem 
Gegenstand  actuel  wusste  wah- 
rend  des  Versuches." — Kiilpe, 
18/5. 


(5)   The  meaning  is  often  expressed  in  terms  of  a  definition 
of  general  application. 


Steam-boat  :  "  Immediately 
on  the  exposition  of  the  word, 
auditory-kinaesthetic  image 
thereof,  and  a  realization  of  the 
meaning  in  the  sense  of '  a 
means  of  transport  by  water.' 
This  time  there  was  no  trace  of 
any  image." — Kiilpe,  16/11. 


Dampfschiff :  "Sofort  bei 
Enthiillung  des  Wortes  akus- 
tisch-motorische  Vorstellung 
davon  und  eine  Vergegenwar- 
tigung  der  Bedeutung  im 
Sinne  eines  Verkehrsmittels  zu 
Wasser.  Von  einer  Vorstellung 
weiss  ich  diesmal  nichts." — 
Kiilpe,  1 6/1 1. 


(6)   The  meaning  is  never  localised. 
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Jug :  "Meaning ;  then  the  vis- 
ual image.  It  was  an  earthen- 
ware jug,  bellied  out  in  front — 
antique,  as  if  it  had  just  been 
dug  up." — Lehner,  7/7. 

Rose :  "Image  of  rose  itself 
without  stem — with  short  petals 
and  each  one  distinctly  carved. 
No  other  image — no  fragrance, 
for  example.  —  Pace,  i/n/ 
1916. 


Krug:  "Bedeutung,  dann  op- 
tische  Vorstellung.  Das  Mate- 
rial des  Kruges  war  Erde, 
Form  S.  bauchig — altertum- 
lich  als  ware  es  erst  ausge- 
graben  worden." — Lehner,  7/7. 


(5)   The  image  is  often  described  in  sensory  terms  that  would 
fit  only  a  very  definite  object. 


Radish :  "This  time  there 
came  to  me  the  image  of  a 
radish  of  medium  size.  I  saw 
clearly  the  little  hollows  in  its 
skin  filled  with  dirt  and  myself 
in  the  attitude  in  which  I  culti- 
vate this  beautiful  variety  in 
my  garden  for  my  wife.  All  at 
once  there  came  to  me  a  poem 
of  Morike.  It  is  entitled  The 
Radish.'"— Lehner,  16/11. 


Rettich:  Diesmal  stellte  ich 
mir  einen  Rettich  mittler  grosse 
vor.  Ich  sah  deutlich  kleine 
Vertiefungen  in  seiner  Haut 
mit  Schmutz  gefiillt  und  mich 
in  der  Haltung  wie  ich  dieses 
scheme  Exemplar  in  meinen 
Garten  meiner  Frau  zuchte. 
Gleichzeitig  fiel  mir  ein  Gedicht 
von  Morike  ein.  'Der  Rettich' 
ist  es  betittelt."  —  Lehner, 
16/11. 


(6)   The  image  has  often  a  definite  position. 


Shoe:  "I  had  an  indistinct 
image  of  a  laced  shoe — the 
point  to  the  right  somewhat  be- 
hind the  plane  of  the  word.  A 


Schuh:  "Ich  habe  eine  un- 
deutliche  Vorstellung  von  einem 
Schnurschuh  gehabt  -  -  die 
Spitze  nach  rechts  etwas  hinter 
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(7)     The  meaning  is  always  pertinent  to  the  word. 


(8)   The  meaning  is  never  looked  upon  as  superfluous. 
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confused  consciousness  of 
meaning  was  also  immediately 
present,  which  did  not  coincide 
with  the  image.  The  meaning 
was  even  more  general  than 
foot  covering.  It  had  somewhat 
the  sense  of  a  piece  of  clothing 
without  relation  to  a  part  of  the 
body." — Kulpe,  23/11. 


der  Ebene  des  Wortes.  Ein 
unklares  Bedeutungsbewusst- 
sein  war  sof  ort  auch  da,  und  fiel 
mit  der  Vorstellung  nicht  zu- 
sammen.  Die  Bedeutung  mehr 
allgemein  als  Fussbekleidung  so 
etwa  wie  ein  Kleidungstiick 
ohne  Beziehung  auf  ein  Korper- 
teil."— Kiilpe,  23/11. 


(7)   The  image  is  sometimes  recognized  as  not  strictly  pertain- 
ing to  the  word. 


Radish :  "The  word  appeared 
very  strange  to  me.  I  think  I 
read  something  like  'Bettich.' 
Only  later  did  I  get  the  correct 
meaning.  There  came  a  visual 
image.  The  image  did  not  really 
represent  a  radish,  but  rather  a 
kind  of  turnip."  —  Stappen,! 
17/11. 


(8)    The    image 


Rettich :  "Das  Wort  kam  mir 
sehr  conderbar  vor.  Ich  meine 
etwas  wie  'Bettich'  gelesen  zu 
haben.  Erst  nachtraglich  er- 
fasste  ich  die  richtige  Bedeu- 
tung. Es  stellte  sich  optische 
Vorstellung  ein.  Die  Vorstel- 
lung representierte  eigentlich 
nicht  einen  Rettich  sondern  eine 
Riibenart." — Stappen,  17/11. 

is    often    regarded    as    unnecessary  and  of 


secondary  importance. 
Ox:  "I  first  understood  the 
word  as  something  familiar, 
as  something  that  I  knew. 
A  further  analysis  of  the 
meaning  did  not  take  place. 
Under  the  influence  of  the  task, 
my  attention  was  directed  to  ex- 
periencing an  image,  and  then 
arose  the  head  of  an  ox  with 
his  horns  as  drawn  in  the  pict- 
ures for  these  experiments." — 
Moore,  12/6. 
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(9)   The  meaning  is  always  present. 


(10)   The  meaning  leads  regularly  to  the  image. 
The  subjects  nearly  always  report  the  meaning  as  coming  first. 
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Cask :  "  Immediately  after 
looking  at  the  word  an 
auditory  -  kinaesthetic  repre- 
sentation and  understanding  of 
its  general  signification  in  the 
sense  of  a  spatial  measure. 
There  came  also,  altogether 
fleetingly,  a  weak  image  with 
a  pair  of  hoops  lying  on  the 
ground — wholly  accessory  as 
if  a  schema." — Kiilpe,  16/11. 


Pass:  "Sofort  nach  Anblick 
des  Wortes  akustich-motor- 
ische  Representation  und  Ver- 
standnis  der  allgemeinen  Be- 
deutung  im  Sinne  eines  Raum- 
masses.  Dann  kam  auch  ganz 
fluchtig  auch  eine  schwache 
Vorstellung  mit  ein  Paar 
Reifen  auf  den  Boden  stehend 
ganz  accessorisch  wie  ein 
Schema." — Kiilpe,  16/11. 


(9)   The  image  is  often  lacking. 

Such  cases  could  be  multiplied  indefinitely.    Some  have  already 
been  given. 


(10)   The  image  is  only  occasionally  present  before  the  meaning. 


Cow:  "I  believe  the  image 
came  first — wholly  undefined. 
Very  soon  thereafter  the 
meaning,  immediately  after 
which  the  reaction." — Stap- 
pen,  17/11. 

These  cases  are  very  rare.  I  have 
found  them  only  with  this  subject, 
and  when  he  does  mention  them,  it 
is  always  with  reserve.  He  says  "I 
believe,"  indicating  that  he  is  not 
sure  of  the  observation. 


Kuh :  "Ich  glaube  zuerst  Vor- 
stellung —  ganz  unbestimmt. 
Sehr  bald  darauf  die  Bedeu- 
tung  nach  welcher  sofortige 
Reaktion." — Stappen,  17/11. 


I52  THOMAS  VERNER  MOORE 

CONSCIOUSNESS  OF  MEANING 

(n)   The  meaning  comes  spontaneously. 

Cases  enough  have  already  been  cited  to  make  this  evident. 
Only  occasionally,  where  the  word  is  read  incorrectly,  is  any 
effort  required  to  bring  out  its  meaning. 
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(n)   The  image  must  often  be  sought. 


Bottle :  "I  had  the  feeling  of 
a  considerably  retarded  flow  of 
imagery,  and  perceived  clearly 
that  I  was  not  sharply  concen- 
trated upon  my  task.  I  then 
imagined  that  I  went  through 
Amalien  Street  and  had  the 
task  to  represent  to  myself  a 
bottle.  The  representation  suc- 
ceeded, but  rather  poorly. 
Only  the  image  of  the  material 
(glass)  and  the  long  form  was 
clear." — Lehner,  3/7. 


Flasche:  "Ich  hatte  die 
Empfindung  eines  recht  lang- 
s  a  m  e  n  Vorstellungsverlauf 
und  spiirte  deutlich  dass  ich 
nicht  fest  auf  die  Aufgabe 
concentriert  war.  Ich  stellte 
mich  dann  so  vor  dass  ich 
durch  die  Amalienstrasse 
ginge  und  die  Aufgabe  eine 
Flasche  zu  vergegenwartigen 
hatte.  The  Vergegenwartigung 
gelang  aber  ziemlich  schlecht. 
Nur  die  Vorstellung  des 
Stoffes  aus  Glas  und  von  lang- 
licher  Gestalt  waren  deutlich." 
— Lehner,  3/7. 
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If  one  will  consider  these  paralleled  introspections  of  meaning 
and  imagery  as  evidence  of  the  behavior  of  the  two  events  in 
consciousness,  he  will  have  no  trouble  in  distinguishing  the  one 
from  the  other. 

Both  meaning  and  visual  imagery  are  conscious  experiences. 
Both  occupy  the  field  of  consciousness  for  a  greater  or  less  period 
of  time.  Both  have  certain  characteristics,  but  the  attributes  of 
the  one  are  not  those  of  the  other.  At  times  they  may  have  anal- 
ogous characters,  as  the  universality  of  the  meaning  and  the 
schematism  of  the  image.  But  analogy  is  not  identity,  but  points 
rather  to  a  certain  diversity. 

The  universality  of  the  meaning  cannot  be  pictured,  and  is 
something  quite  different  from  the  schematism  of  the  image. 
The  incompleteness  of  the  image  with  its  fragmentary  character 
and  washed-out  coloring  differs  profoundly  from  the  unanalyzed 
embryonic  stage  of  the  meaning.  The  image  has  sensory  char- 
acters which  cannot  be  ascribed  to  the  meaning;  the  meaning 
cognitive  characters  which  are  utterly  foreign  to  the  image.  The 
meaning  is  a  "Knowing"  sui  generis;  the  image  is  a  sensational 
element  with  its  own  specific  character. 

The  meaning  is  not  the  potentiality  to  visualize.  It  may  have 
an  element  of  potentiality  about  it,  but  it  always  has  an  element 
of  actuality  which  extends  from  the  unanalyzed  knowledge  ex- 
pressed by  the  phrase  "I  know  what  that  is" — to  the  more  per- 
fect conception  expressed  by  a  definition.  The  potentiality  of 
the  meaning  when  present  is  not  the  same  for  all  meanings.  It 
is  a  definite  potentiality  in  which  the  elements  of  a  definition  of 
the  object  are  in  subconsciousness.  It  is  not  the  potentiality  to 
visualize,  for  the  potentiality  to  visualize  ( I )  depends  on  a  mean- 
ing to  determine  what  is  to  be  visualized  (2)  results  in  something 
different  from  the  actualization  of  the  meaning.  The  actualiza- 
tion of  the  meaning  leads  to  the  consciousness  of  a  definition 
which  may  not  even  be  accompanied  by  imagery  of  any  kind 
whatsoever.*  Nor  is  imagery  the  tendency  of  a  number  of 
images  to  crowd  into  consciousness.  That  tendency  is  sometimes 

4  Supra,  p.  76;  89-91;  99-101. 
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present,  especially  with  one  of  our  subjects,  but  by  him  it  was 
recognized  as  something  that  came  after  the  meaning.5  Mean- 
ing is  often  present,  and  one  is  definitely  conscious  of  it  without 
being  conscious  of  a  tendency  of  images  to  crowd  into  conscious- 
ness. Meaning  is  a  consciousness  of  knowledge  that  has  definite 
characters  foreign  to  the  images  that  tend  to  crowd  into  con- 
sciousness. Furthermore,  when  images  do  crowd  into  con- 
sciousness they  have  to  be  known.  This  knowledge  of  what  the 
image  represents  cannot  be  explained  by  another  image  which 
would  itself  have  to  be  known. 

Meaning,  therefore,  appears  to  be  a  conscious  state  sui  generis, 
distinct  from  imagery. 

CHAPTER  II 
CONSCIOUSNESS  OF  PURPOSE  AND  KINAESTHETIC  IMAGERY 

The  instructions  to  the  subject  indicate  sufficiently  the  nature 
of  the  investigation  in  this  section  of  the  work.  These  instruc- 
tions were  as  follows : 

Sie  werden  nach  einem  Signal  ein  Wort  zu  sehen  bekommen.  Ich  bitte 
Sie  zu  reagieren  wenn  Sie  die  Bedeutung  des  Wortes  im  Hinblick  auf  den 
Gebrauch  oder  die  Funktion  des  damit  bezeichneten  Gegenstandes  erfasst, 
bzw.  wenn  Sie  eine  Kinaesthetische  oder  kinaesthetisch-optische  Vorstellung 
davon  gehabt  haben. 

The  words  chosen  for  reaction  stimuli  in  this  set  were  not 
merely  capable  of  being  visualized  but  represented  objects  that 
most  of  us  have  often  handled,  as :  brush,  bell,  hat,  etc.  To  repre- 
sent a  word  like  "lion"  by  a  kinaesthetic  image  is  to  some  sub- 
jects a  very  difficult  task.  Consequently  a  more  appropriate  set 
of  words  was  chosen.  Even  under  the  most  favorable  con- 
ditions the  kinaesthetic  image  comes  far  too  late  to  account  for 
the  meaning.  It  might,  however,  be  claimed  that  such  an  image 
is  identical  with  the  consciousness  of  the  purpose  of  an  object. 
Accordingly  the  comparison  was  made  between  reactions  to  the 
consciousness  of  purpose  and  those  to  the  awareness  of  a  kinaes- 
thetic image  which  concerned  the  object  itself.  Mere  verbal 
5  Supra,  p.  93. 
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images  were  excluded  in  this  set  of  experiments.     Eight  subjects 
took  part.     The  results  are  as  follows : 


Subject — Griininger 


Words. 


Date 

Motor 
Image 

T 

V 

Date 

Concept  of 
Purpose 

T 

V 

Anker 

2084 

210 

2/111  f 

Stiefel 

2247 

699 

2/111  ! 

Rechen 

1647 

647 

j 

Koffer 

1389 

159 

Gabel 

1929 

365 

Burste 

1292 

256 

Trichter 

2379 

85 

Flasche 

1671 

123 

Apfel 

2307 

13 

Wiirst 

714 

834 

Wiege 

2448 

154 

Birne 

1255 

293 

4/HI. 

Eimer 

1690 

604 

4/lH, 

Brief 

1474 

74 

Kette 

2398 

IO4 

Leiter 

1414 

134 

Zwicker 

2IOI 

193 

Fahne 

2255 

707 

Treppe 

2506 

212 

Finger 

1458 

90 

Hund 

3745 

1451 

Kuh 

U74 

74 

Ente 

1942 

394 

11)25234 

4038 

I2~)i8!;8t; 

1837 

2294 

369 

1^^  lO^CV) 

ouo/ 

Mean 

1548 

320 

Median 

1466 

imagery  =  o 


Subject — Kiilpe 


Words. 


Date 

Motor 
Image 

T 

1 

V 

Date 

Concept  of 
Purpose 

T 

V 

27/11  ( 

i 

2/111  • 

Ring 

Sichel 
Ring 
Rechen 
Bleistift 
Wurfel 
Lampe 
Pickel 

noo 

1416 
1332 
1823 
1227 

2579 
1298 
1638 

135 

219 
272 

324 
1028 
253 
87 

27/H  | 

2/III 

Stiefel 
Auge 
Haken 
Hammer 
Burste 
Gabel 
Feile 
Uhr 
Stiefel 

Mean 
Median 

804 
1180 
771 
1822 
1346 
1165 
ii53 
808 
944 

306 
70 
339 
712 
236 
55 
43 
302 
166 

8)12413 

2769 

9)9993 

2229 

1551 

346 

1  1  10 

1  153 

247 

Number  of  times  median  for  concept  exceeds  reaction-time  for  imagery  =  i 
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Subject — Lehner 


Words. 


Date 

Kinaesthetic 
Image 

T 

V 

Date 

Concept  of 
Purpose 

T 

V 

Wurfel 

1083 

70 

r 

Feile 

997 

71 

2  fill 

Lampe 

I5IS 

362 

2/111 

Uhr 

1249 

323 

Pickel 

1184 

3i 

Stiefel 

II2I 

195 

Brief 

1693 

540 

Wiege 

684 

242 

Leiter 

"45 

8 

Eimer 

1050 

124 

s/in 

Fahne 

1501 

348 

5/IH  - 

Kette 

733 

193 

Flasche 

1980 

827 

Zwicker 

8i5 

in 

Treppe 

1162 

9 

Finger 

1260 

334 

Stiefel 

760 

393 

Brief 

941 

15 

Uhr 

804 

349 

Leiter 

1076 

ISO 

Feile 

941 

212 

Fahne 

960 

34 

23/VT, 

Wiege 

826 

327 

23/VI. 

Flasche 

937 

II 

Eimer 

879 

274 

Treppe 

763 

163 

Kette 

882 

271 

Wurfel 

738 

188 

Zwicker 

927 

226 

Lampe 

721 

205 

Finger 

1170 

17 

Pickel 

775 

I5i 

16)  18452 

4264 

16)  14820 

2510 

"53 

266 

Mean 

926 

157 

Median 

937 

Number  of  times  median  for  concept  exceeds  reaction  time  for  imagery  =  6 


Subject — Marezoll 


Words. 


Date 

Kinaesthetic 
Image 

T 

V 

Date 

Concept  of 
Purpose 

T 

V 

I4/V, 

Buch 

"57 

493 

14/Vj 

Ring 

962 

353 

Klavier 

1899 

249 

Schere 

1215 

100 

Eimer 

2148 

498 

Pinsel 

1942 

627 

I9/V. 

Korb 

1745 

95 

Zirkel 

1966 

651 

Pinsel 

1643 

7 

I9/V- 

Schlitten 

1404 

89 

Zirkel 

4524 

2874 

Schere 

2167 

852 

Schlitten 

1573 

77 

Eimer 

3097 

1782 

7/VII 

Schere 

1071 

579 

Korb 

650 

665 

Ring 

723 

927 

30/VI- 

Buch 

857 

458 

Anker 

1884 

234 

Klavier 

807 

508 

Besen 

1270 

380 

Biirste 

930 

385 

Bohrer 

1422 

228 

Bohrer 

990 

325 

9/VII, 

Biirste 

1218 

432 

7/VII  - 

Besen 

749 

566 

Zwirker 

1557 

93 

Anker 

1056 

259 

Rechen 

1532 

118 

Haken 

939 

376 

Horn 

1069 

58i 

Meissel 

1616 

34 

I 

15)19731 

7996 

17)28051 

7899 

Mean 

1315 

533 

Median 

900 

1650 

464 

nj^u       <yj'\ 

Number  of  times  median  for  concept  exceeds  reaction-time  for  imagery  =  o 
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Subject — Pace 


Words. 


Kinaesthetic 

Concept  of 

Date 

Image 

T 

V 

Date 

Purpose 

T 

V 

Finger 

1225 

268 

r 

Brush 

677 

159 

Bed 

1230 

263 

Clock 

565 

271 

2I/III. 

Flag 

1063 

430 

21/111- 

Ladder 

75i 

85 

Bottle 

1953 

460 

Trunk 

761 

75 

Pear 

1353 

140 

Boot 

930 

94 

Book 

1057 

436 

Pencil 

726 

no 

28/111  \ 

Bucket 

1214 

279 

28/111  \ 

Saw 

722 

114 

\ 

Lamp 

1814 

321 

| 

Rake 

1170 

334 

r 

Stair 

979 

514 

f 

Scale 

791 

45 

I8/1VJ 

Funnel 

2229 

736 

iS/IVj 

Fork 

647 

189 

I 

File 

2309 

816 

I 

Ring 

1453 

617 

11)16426 

4663 

11)9193 

2093 

1493 

424 

Mean 

836 

190 

Median 

75i 

Number  of  times  median  for  concept  exceeds  reaction  time  for  imagery  = 


Subj  ect — Moore. 


Words. 


Date 

Kinaesthetic 
Image 

T 

V 

Date 

Concept  of 
Purpose 

T 

V 

r 

Bohrer 

1453 

217 

Handbeil 

78i 

36 

i6/VI  . 

Spaten 

1129 

S4i 

i6/VI  . 

Sabel 

1162 

345 

Haken 

1628 

42 

Pinsel 

592 

225 

Messer 

1796 

126 

Besen 

539 

278 

I8/VIJ 

Biirste 

1772 

102 

Nadel 

918 

101 

I 

Zange 

1396 

274 

I8/VI 

Rechen 

8i5 

2 

Handbeil 

1572 

98 

Feile 

1046 

229 

9/VII. 

Pinsel 

1914 

244 

Bohrer 

1004 

187 

Pfeil 

1222 

448 

9/VII 

Spaten 

564 

253 

Besen 

1480 

190 

Haken 

836 

19 

Wage 

I46l 

209 

Hammer 

1215 

398 

Brille 

1896 

226 

Handschuch 

412 

405 

Feile 

2071 

401 

L6ffel 

635 

182 

Kerze 

1459 

211 

Schlitten 

IOOI 

184 

30/VII  . 

Ring 

2234 

564 

30/VII 

Lciter 

719 

98 

Zange 

1722 

52 

Schliissel 

669 

148 

Bohrer 

1564 

1  06 

Rechen 

967 

150 

Haken 

1888 

218 

Spaten 

822 

5 

Schere 

1729 

59 

Pinsel 

1028 

211 

Zirkel 

2014 

344 

Burste 

621 

196 

20)33400 

4672 

20)  16346 

3652 

1670 

234 

Mean 

817 

183 

Median 

818 

Number  of  times  median  for  concept  exceeds  reaction  time  for  imagery  =  o 
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Sub  j  ect — Stappen 


Words. 


Date 

Motor 
Images 

T 

V 

Date 

Concept  of 
Purpose 

T 

V 

28/11  | 

Kerze 
Haken 
Btirste 
Wiirfel 
Sense 

4308 

528 
644 

465 
1024 

2915 

865 

749 
928 
369 

28/11  • 

Auge 
Sage 
Sichel 
Gabel 
Feile 

Mean 
Median 

1199 
682 
697 
814 
362 

449 
68 

53 
64 

388 

5)6969 

5826 

5)3754 

IO22 

1393 

1165 

750 
697 

2O4 

Number  of  times  median  for  concept  exceeds  reaction-time  for  imagery  =  3 
Subject — Tannhauser  Words. 


Date 

Kinaesthetic 
Image 

T 

V 

Date 

Conceptof 
Purpose 

T 

V 

Bohrer 

1492 

231 

Klavier 

1314 

456 

Schliissel 

939 

322 

Biirste 

749 

109 

Trichter 

1527 

266 

Fernglas 

749 

109 

Bleistift 

1367 

106 

Haken 

1069 

211 

Trommel 

1088 

i73 

Leiter 

829 

29 

30/VTI  • 

Brille 

1903 

642 

30/VII  . 

Kerze 

00- 

005 

27 

Rechen 

1327 

66 

Pickel 

1071 

213 

Tasche 

1255 

6 

Zange 

1816 

958 

Wage 

1378 

117 

Ring 

785 

73 

Hammer 

1005 

256 

Schlitten 

600 

258 

Handschuh 

1158 

103 

Feile 

763 

95 

Besen 

H73 

88 

Spaten 

554 

304 

Dolch 

855 

406 

Brief 

554 

304 

Horn 

IOII 

250 

Anker 

739 

119 

Auge 

2334 

1073 

Eimer 

1114 

256 

Brunnen 

2216 

955 

Hut 

824 

34 

Geige 

694 

567 

Flasche 

976 

118 

Pass 

2006 

745 

Glocke 

717 

141 

Hahn 

2082 

821 

Facher 

648 

2IO 

3I/VII- 

Beil 

1576 

315 

Finger 

1006 

148 

Messer 

831 

430 

3I/VII- 

Fahne 

875 

17 

Lampe 

883 

378 

Meissel 

834 

24 

Koffer 

797 

464 

Korb 

952 

94 

Buch 

1009 

252 

Kette 

817 

41 

Hobel 

1007 

254 

(  Kamm 

816 

42 

Handbeil 

707 

554 

Schrank 

637 

221 

Schuh 

848 

413 

Sense 

776 

82 

Ofen 

849 

412 

Pfeil 

700 

158 

Nadel 

720 

138 

28  ^)  '?^'?I7 

10665 

•^u/  oOo1/ 

29)24889 

4989 

I26l 

^81 

Ou± 

Mean 

858 

172 

Median 

816 

Number  of  times  median  for  concept  exceeds  reaction-time  for  imagery  =  2 
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With  all  of  our  subjects,  the  mean  for  reaction  time  to  Kinaes- 
thetic  imagery  is  longer  than  that  to  the  concept  of  purpose.  Ex- 
amining these  results  critically,  we  find  that  with  some  of  our 
subjects,  in  spite  of  the  small  number  of  experiments,  we  can 
say  definitely  that  the  concept  of  purpose  comes  quicker  than  the 
kinaesthetic  imagery. 

With  four  subjects  the  median  for  the  concept  of  purpose 
was  shorter  than  every  one  of  the  reaction  times  to  kinaesthetic 
imagery.  With  one  subject,  one  out  of  eight  reactions  to  kinaes- 
thetic imagery  was  shorter  than  the  median,  with  another  two 
out  of  twenty-eight.  With  one  of  our  subjects  the  matter  looks 
a  little  doubtful,  six  out  of  sixteen  are  shorter  than  the  median. 
With  another  subject  the  results  are  too  few  and  scattered  to 
give  any  quantitative  basis  for  judgment.6 

Taking  all  the  results  together  only  twelve  of  one  hundred  and 
sixteen  reactions  to  kinaesthetic  imagery  were  shorter  than  the 
median  of  the  various  subjects'  reaction-times  to  the  concept  of 
purpose. 

The  question  is  one  where  individual  differences  are  likely  to 
play  a  part.  Those  who  readily  form  kinaesthetic  imagery  may 
be  able  to  obtain  such  an  image  more  quickly  than  they  can  think 
of  the  purpose  of  the  object.  To  what  extent  this  is  true  cannot 
be  decided  from  the  present  results. 

One  who  had  not  looked  into  the  actual  facts  might  on  a  priori 
grounds  identify  the  kinaesthetic  image  either  (a)  with  meaning 
in  general  or  (b)  with  the  concept  of  purpose  in  particular. 

The  excessively  long  reaction-time  for  kinaesthetic  imagery 
certainly  excludes  it  as  one  of  the  possible  mental  processes  with 
which  meaning  in  general  might  be  identified — at  least  with  our 
subjects.  There  may  be  individuals  whose  kinaesthetic  imagery 
comes  much  more  quickly,  but  I  am  inclined  to  believe  that  they 
are  rather  rare,  nor  is  it  likely  that  normal  men  differ  so  much 

6  It  was  impossible  to  get  more  experiments  from  this  subject.  He  left 
the  day  after  the  series  above  reported  and  did  not  return  in  the  summer 
semester.  They  are  more  of  the  nature  of  a  preparatory  series  than  final 
results. 
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in  their  types  that  some  have  imageless  meanings  and  others  have 
no  such  experiences. 

While,  therefore,  we  cannot  argue  from  a  few  subjects  to  men 
in  general,  we  can  at  least  maintain  that  with  the  subjects  experi- 
mented on,  meaning  and  kinaesthetic  imagery  cannot  be  identified 
with  each  other — and  that,  too,  simply  on  the  grounds  of  the 
quantitative  results  confirmed  by  the  introspections  of  the  sub- 
jects. If  then  we  may  assume  that  difference  in  types  cannot  be 
so  great  that  some  normal  men  have  meanings  and  others  no 
meanings  but  only  imagery,  we  will  be  led  to  expect  that  in  all 
men  there  will  be  a  difference  between  meaning  and  kinaesthetic 
imagery,  even  though  the  temporal  relation  of  the  one  to  the 
other  might  be  subject  to  very  wide  variations. 

When  we  come  to  the  question  is  kinaesthetic  imagery  iden- 
tical with  the  concept  of  purpose,  the  evidence  from  the  temporal 
sequence  is  not  so  conclusive.  Still,  on  the  whole,  the  quantitative 
measurements  indicate  that  with  our  subjects  the  concept  of 
purpose  takes  less  time  to  appear  than  the  kinaesthetic  image. 
With  some  subjects  this  is  very  definitely  the  case.  On  the 
grounds  that  two  phenomena  which  are  ever  noticed  apart  can- 
not be  identical,  we  might  argue  that  the  concept  of  purpose  and 
the  kinaesthetic  imagery  are  separate  mental  processes.  If  now 
we  would  admit  them  to  be  separate  but  still  claim  that  they  are 
qualitatively  identical,  we  would  have  to  point  out  the  notes  of 
qualitative  difference. 

Turning  now  to  the  introspective  results,  we  find  that  the  con- 
cept of  purpose  and  the  kinaesthetic  image  are  very  clearly  differ- 
entiated. The  concept  of  purpose  differs  from  the  simple  mean- 
ing in  that  it  does  not  come  with  the  same  necessity.  It  is  the 
result  of  the  subject's  task — not  of  the  mere  exposition  of  the 
stimulus.  The  same  is  true  of  the  kinaesthetic  image.  Both 
follow  upon  the  awareness  of  the  simple  meaning.  Neither  is  a 
necessary  prelude  nor  a  sequence  of  the  other.  The  task  "image" 
or  "concept"  is  the  main  factor  in  determining  which  is  to  appear. 

The  following  are  some  of  the  more  noteworthy  introspective 
differences  between  the  two : 


162 


THOMAS  VERNER  MOORE 


THE  CONSCIOUSNESS  OF  PURPOSE 


(i)   The  concept  of  purpose  is 

ceptual 

Eye-glasses:  "I  imaged  my 
own  eye-glasses  and  had 
clearly  a  consciousness  of  con- 
cave glasses.  I  was  further 
conscious  of  the  fact  that  these 
glasses  must  refract  the  rays 
of  light  according  to  a  definite 
law  that  the  image  may  still 
fall  upon  the  retina — even 
though  the  lens  is  incapable  of 
doing  it  this  service.  I  then 
formulated  the  purpose  of  eye- 
glasses as :  'The  correction  of 
an  error  or  refraction!" — 
Lehner,  5/3. 


expressed  in  non-sensory  con- 
terms. 

Zwicker:  "Ich  stellte  mit 
meinen  eigenen  Zwicker  vor 
und  hatte  deutlich  das  Be- 
wusstsein  der  concaven  Glaser 
und  weiter  wurde  mir  bewusst 
dass  diese  die  Lichtstrahlen 
nach  einem  bestimmten  Gesetz 
zu  brechen  haben,  damit  das 
Bild  noch  auf  die  Netzhaut 
fallt,  wenn  die  Linse  nicht 
fahig  ist  dessen  Dienst  zu 
thun.  Ich  formuliere  denn  den 
Zweck  des  Zwickers  Korrec- 
tion  einer  Refraktions  Anom- 
alie."  Lehner,  5/3. 


(2)   The  concept  of  purpose  sometimes  involves  the  conscious- 
ness of  the  relation  of  the  object  to  other  things. 


Fork :  "Immediately  after 
the  appearance  of  the  word  an 
auditory-kinaesthetic  image 
thereof.  Then  came  the  know- 
ledge that  the  fork  is  an  instru- 
ment for  eating,  accompanied 
by  a  weak  visual  image  of  a 
fork.  I  was  also  conscious 
that  'fork'  stands  in  relation  to 
'knife.'  "— Kiilpe,  2/3. 


Gabel :  "Sofort  nach 
Erscheinen  des  Wortes  akus- 
tisch-motorische  Vorstellung 
davon,  dann  kam  das  Wissen 
dass  die  Gabel  ein  Werkzeug 
zum  Essen  ist,  begleitet  von 
einer  schwachen  optischen  Vor- 
stellung einer  Gabel.  Audi 
dass  Gabel  mit  Messer  zusam- 
menhangt  war  mir  bewusst." 
— Kiilpe,  2/3. 
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THE  KINAESTHETIC  IMAGE 

(i)   The  kinaesthetic  image  always  describes  some  kind  of  act 
involving  a  use  of  the  muscles. 


Sickle :  "Immediately  after 
the  word  appeared  I  had  an 
auditory-kinaesthetic  image  of 
it.  Following  this  I  constructed 
a  visual  and  weak  kinaesthetic 
image  thereof  in  this  manner. 
I  held  a  sickle  in  my  right  hand 
and  made  movements  there- 
with as  if  I  were  cutting  grass. 
Thereupon  I  reacted." — Kulpe, 
2/3- 


Sichel :  "Sofort  nach  er- 
schein  des  Wortes  habe  ich 
eine  akustischmotorische  Vor- 
stellung  davon  gehabt.  Im  An- 
schluss daran  bildete  sich  eine 
optische  und  schwach  kinaes- 
thetische  Vorstellung  davon 
dass  ich  eine  Sichel  in  der 
rechten  Hand  hielt  und  damit 
Bewegungen  ausfiihrte,  als 
wenn  ich  Grass  schnitte. 
Daran  reagierte  ich. — Kiilpe, 
2/3. 


(2)    This  was  not  noted  in  the  description  of  the  kinaesthetic 

image. 
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THE  CONSCIOUSNESS  OF  PURPOSE 

(3)   The  concept  of  purpose,  though  often  restricted  to  one  of 
various  possible  ends,  has  always  a  certain  generality. 


Chain:  "I  picture  to  myself 
a  tolerably  strong  chain  and  re- 
membered from  the  days  of 
my  youth  that  such  chains 
were  used  to  tie  animals  to 
their  stalls.  I  saw  the  whole 
situation  of  that  day  rise  up 
before  me." — Lehner,  5/3. 


Fork:  "Meaning  came  at 
once.  No  visual  image  of  a 
fork.  Then  came  word  'eat' 
as  the  purpose.  No  visual 
image  of  eating.  Another  clear 
case  of  an  idea  of  purpose 
without  any  visual  image  of 
the  object.  No  conflict  in  my 
mind  as  to  the  purpose,  for  no 
meaning  was  present  other 
than  table- fork.  My  conscious- 
ness of  meaning  would  not 
have  included  pitch-fork — not 
a  fork  in  a  road  nor  anything 
but  table-fork."— Pace,  18/4, 
1916. 


Kette:  "Ich  stellte  mir  eine 
ziemlich  kraftige  Kette  vor 
und  erinnerte  mich  aus  meiner 
Jugend  dass  solche  Ketten  zum 
anhangen  der  Tiere  im  Stalle 
verwendet  wurden.  Ich  sah 
die  ganze  Situation  jener  Zeit 
vor  mir  auftauchen." — Leh- 
ner, 5/3. 
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THE  KINAESTHETIC  IMAGE 

(3)   The  kinaesthetic  image  is  often  perfectly  definite  and  limited 
to  an  individual  act  in  a  certain  time  and  place. 


Pick:  "I  imaged  a  pickaxe, 
such  as  is  used  for  working 
hard  ground,  and  saw  myself 
in  my  garden  in  the  act  of  lift- 
ing it  in  the  air.  The  con- 
sciousness of  the  purpose  of 
a  pickaxe  is  a  psychological 
process  which  cannot  be  identi- 
fied with  the  act  of  lifting  it." 
Lehner,  2/3. 

Cradle :  "The  meaning 
aroused  the  image  of  a  cradle. 
I  go  back  in  thought  to  my 
childhood  and  feel  how  I  rock 
my  brother.  The  kinaesthetic 
image  in  this  case  contains  a 
great  part  of  the  purpose." — 
Griininger,  4/3. 


Pickel:  "Ich  stellte  ein 
Pickel  vor,  wie  es  zum  bear- 
beiten  festen  Boden  benutzt 
wird,  und  sah  mich  in  m~inem 
Garten  damit  beschaftigt  ihn 
hoch  zu  heben.  Das  Bewusst- 
sein  des  Pickels  ist  ein  psych- 
ischer  Prozess,  der  mit  dem 
Heben  desselben  nicht  identi- 
fiziert  werden  kann." — Leh- 
ner, 2/3. 

Wiege:  "Die  Bedeutung  hat 
die  Vorstellung  der  Wiege 
wach  gerufen.  Ich  denke  mich 
in  meine  Kindheit  zuriick  und 
fiihle  wie  ich  meinen  Bruder 
wiege.  Ich  hatte  die  Emp- 
findungen  im  rechten  Arm. 
Die  motorische  Vorstellung  en- 
thalt  dann  einen  grossen  Teil 
des  Zweckes."  —  Griininger 
4/3- 
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THE  CONSCIOUSNESS  OF  PURPOSE 

(4)   The  consciousness  of  purpose  seldom  stops  with  a  means, 

but  rests  in  a  concept  conceived  of  as  the  object's  end. 


Clock:  "Immediately  after 
the  appearance  of  the  word  I 
had  an  auditory-kinaesthetic 
image,  then  the  thought:  'The 
clock  must  be  wound  up!' 
Then  I  reacted.  Weak  visual 
image  of  a  clock  on  a  wall." — 
Kiilpe,  2/3. 


Fork:  "With  'fork'  there 
comes  to  my  mind  at  once 
'rake'  and  I  think  myself  again 
into  the  situation  of  the  experi- 
ment with  the  word  'rake.'  But 
this  time  I  move  the  fork  (a 
pitch- fork)  and  feel  the  strong 
exertion  in  my  arm.  I  read 
the  purpose  as  it  were  out  of 
the  movement,  but  during  the 
movement  I  think  of  the  pur- 
pose— 'loading  up.'  I  do  not 
know  when  the  consciousness 
of  purpose  appeared — before, 
or  with,  or  after  the  kinaes- 
thetic  image.  I  believe  at  the 
same  time.  I  do  not  identify 
the  purpose  of  the  object,  with 
the  motor  image  alone.  For 
me  the  motor  image  is  only  a 
part  of  what  I  mean  by  the 
purpose.  The  purpose  is  'load- 


Uhr:  "Ich  hatte  jetzo  sofort 
nach  Erscheinen  des  Wortes 
akustisch-motorische  Vorstel- 
lung, dann  der  Gedanke,  die 
Uhr  muss  aufgezogen  werden, 
und  der  weitere  Gedanke,  die 
Uhr  gibt  die  Zeit  an.  Dann 
habe  ich  reagiert.  Schwache 
optische  Vorstellung  von  einer 
Uhr  an  der  Wand."— Kiilpe, 

Gabel:  "Zur  Gabel  kommt 
mir  sofort  'Rechen'  in  den 
Sinn,  und  denke  mich  wieder 
in  die  Situation  des  Versuchen 
beim  Wort  'Rechen.'  Diesmal 
aber  bewege  ich  die  Gabel 
(Heugabel)  und  fiihle  starke 
Anstrengung  in  dem  Arm.  Ich 
lese  den  Zweck  gleichsam  aus 
der  Bewegung  heraus,  aber  ich 
denke  wahrend  der  Bewegung 
an  den  Zweck  'Hinaufladen.' 
Ich  weiss  nicht  wann  das  Be- 
wusstsein  des  Zweckes  auftrat- 
vor,  oder  mit,  oder  nach  der 
kinaesthetischen  Vorstellung. 
Ich  glaube  gleichzeitig.  Mit  der 
motorischen  Vorstellung  allein 
identifiziere  ich  den  Zweck  des 
Gegenstandes  nicht.  Fur  mich 
ist  die  motorische  Vorstellung 
nur  ein  Teil  dessen  was  ich  mit 
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(4)    The  kinaesthetic  image  regularly  concerns  an  act  which  is 
a  means  to  the  object's  end. 


Lamp:  "I  imaged  the  lamp 
that  I  use  in  my  dwelling,  and 
saw  clearly  that  it  did  not  burn 
brightly  enough,  and  then 
imaged  the  turning  up  of  the 
wick.  The  kinaesthetic  image 
of  the  movement  cannot  be 
identified  with  the  conscious- 
ness of  purpose." — Lehner, 
2/3- 

Funnel :  "Immediately  after 
the  simple  meaning  of  the 
word,  I  had  the  visual  image 
of  a  funnel,  and  then  the  kin- 
aesthetic  image  of  laying  hold 
of  it  with  my  right  hand  and 
placing  it  over  an  opening. 
Here  also  the  kinaesthetic 
image  falls  short  of  being  the 
fulfilment  of  the  purpose.  For 
I  think  that  the  funnel  is  the 
instrument  by  means  of  which 
I  pour  fluid  through  an  open- 
ing, and  my  image  is  only  the 
placing  of  the  funnel  in  the 
opening." — Griininger,  4/3. 


Lampe :  "Ich  stelle  die  Lampe 
die  ich  in  meiner  Wohnung 
benutze  vor,  sah  deutlich  dass 
sie  nicht  hell  genug  brannte, 
und  stellte  das  hoher  Schrau- 
ben  des  Dochtes  vor.  Doe 
motorische  Vorstellung  dieser 
Bewegung  kann  aber  nicht  mit 
dem  Bewusstsein  des  Zweckes 
identifiziert  werden." — Lehner, 
2/3- 

Trichter:  "Gleich  nach  der 
einfachen  Wortbedeutung  habe 
ich  die  visuelle  Vorstellung 
eines  Trichters  und  dann  die 
kinaesthetische  Vorstellung  des 
anfassens  mit  der  rechten 
Hand,  und  aufsetzen  auf  eine 
Offnung.  Auch  hier  ist  die 
kinaesthetische  Vorstellung 
noch  nicht  die  Erfullung 
des  Zweckes  des  Gegen- 
standes,  denn  ich  denke  der 
Trichter  is  das  Werkzeug 
womit  ich  Fliissigkeit  durch 
eine  Offnung  giesse,  und  meine 
Vorstellung  ist  nur  das  aufset- 
zen des  Trichters  auf  die  Off- 
nung."— Griininger,  4/3. 
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ing  up.'  The  consciousness  of 
purpose  includes  more  than  the 
motor  image."  —  Griininger, 
2/3- 


Zweck  meine.  Der  Zweck  ist 
Hinaufladung.  Das  Bewusst- 
sein  des  Zweckes  schliesst  mehr 
em,  als  die  motorische  Vor- 
stellung." — Griininger,  2/3. 


(5)   The  concept  of  purpose,  even  though  delayed,  comes  as  a 
natural  development  of  thought  about  the  object. 


Beil:  "I  soon  understood 
the  word,  but  the  simple 
consciousness  of  meaning  was 
forced  into  the  background  of 
consciousness  by  the  task.  I 
can  express  this  simple  con- 
sciousness of  meaning  by  the 
sentence:  'I  know  well  what 
that  is !'  Then  I  asked  myself, 
under  the  influence  of  my  task : 
'What  purpose  does  it  serve?' 
Then  there  came  to  me  the 
clear  concept  that  it  is  of  use 
in  cutting  wood.  With  this 
concept  of  purpose  were  some 
broken  confused  words.  I  do 
not  know  whether  they  were 
German  or  English.  There  was 
also  a  dark,  blurred  image  of 
an  island  in  the  Lake  George, 
where  I  have  often  cut  wood 
in  the  summer."  —  Moore, 
16/6. 
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THE  KINAESTHETIC  IMAGE 

Zwicker :  Ich  habe  zuerst  nur 
eine  visuelle  Vorstellung  von 
meinem  Zwicker.  Dann  eine 
motorische  Vorstellung.  Ich 
fiihle  wie  ich  den  Zwicker 
aufsetze.  Der  Zweck  ist  damit 
noch  nicht  erfiillt."  —  Griin- 
inger,  4/3. 


Eye-glasses:  "I  have  at  first 
only  a  visual  image  of  my  eye- 
glasses, then  a  motor  image.  I 
feel  how  I  put  the  glasses  on. 
Thereby  the  purpose  is  not  yet 
attained." — Griininger,  4/3. 


(5)   The  kinaesthetic  image  is  often  forced,  and  is  superfluous 
to  the  understanding  of  the  function  of  the  object. 


Flag.  "It  was  rather  difficult 
for  me  to  connect  a  kinaes- 
thetic image  with  the  word.  At 
first  I  imaged  a  flag  as  I  saw 
one  recently  waving  on  a  little 
tower  in  Leopold  Street.  But 
I  said  to  myself  at  once,  'This 
waving  is  not  a  kinaesthetic 
image.'  Then  I  imaged  to 
myself  how  I  would  place  this 
flag  on  the  little  tower.  That 
the  purpose  of  the  flag  is  not 
covered  by  my  motor  image  of 
it  goes  without  saying." — Leh- 
ner,  5/3. 


Fahne:  Es  wurde  mir  ziem- 
lich  schwer  mit  dem  Wort  eine 
motorische  Vorstellung  zu 
verbinden.  Zuerst  stellte  ich 
eine  Fahne  vor,  wie  ich  sie 
letzthin  in  der  Leopoldstrasse 
auf  einem  Turmchen  flattern 
sah.  Sofort  sagte  ich  mir  aber 
dass  dieses  Flattern  keine 
motorische  Vorstellung  sei. 
Dann  stellte  ich  mir  vor,  wie  ich 
diese  Fahne  auf  das  Turmchen 
setze.  Dass  sich  meine  motor- 
ische Vorstellung  mit  dem 
Zweck  der  Fahne  nicht  deckt 
liegt  auf  der  Hand." — Lehner, 
5/3- 
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(6)   The  concept  of  purpose,  though  at  times  more  or  less 
restricted,  never  miscarries  entirely. 
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THE  KINAESTHETIC  IMAGE 


Bucket :  "My  kinaesthetic 
image  was  that  of  drawing  a 
bucket  by  means  of  a  pulley 
out  of  a  well.  There  was  no 
difficulty  about  the  meaning 
and  no  doubt  that  it  came 
before  the  visual  image.  In 
contrast  to  the  meaning,  the 
kinaesthetic  image  had  to  be 
sought  for.  The  object  did  not 
necessitate  nor  compel  any  kin- 
aesthetic  image.  There  was  a 
deliberate  asking  about  what  I 
or  anyone  else  might  do  with  a 
bucket.  Then,  when  the  action 
did  come,  it  was  not  that  of  the 
bucket  as  such.  I  added  on 
something  extra,  namely,  a 
pulling  apparatus,  and  so  ob- 
tained my  motor  image. "- 
Pace,  28/3,  1916. 


(6)   The  kinaesthetic  image  is  not  always  pertinent  to  the  purpose 


of  the 

Drill :  "Again  the  meaning 
first  and  then  a  visual  image  of 
the  object — or  a  whole  situa- 
tion. I  attempted  to  screw  a 
drill  through  the  wall,  and  in- 
stead of  that  I  lifted  the  whole 
wall  with  the  drill."— Frl. 
Marezoll,  9/7. 


object. 

Bohrer:  "Wieder  erst  die 
Bedeutung  dann  ein  optische 
Bild  des  Objektes  —  einer 
ganzen  Situation  (aus  der 
Phantasie,  nicht  aus  der 
Erinnerung).  Ich  versuchte 
einen  Bohrer  durch  die  Wand 
zu  schrauben,  und  statt  dessen, 
hob  ich  die  ganze  Wand  mit 
dem  Bohrer." — Frl.  Marezoll, 
9/7- 
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In  the  Titchener  commemorative  volume  R.  M.  Ogden  pub- 
lished his  study  "Some  Experiments  on  the  Consciousness  of 
meaning."7  His  experiments  were  made  at  the  University  of 
Tennessee  from  1909-1911.  His  results  confirm  the  facts  here 
reported  and  he  distinguishes  a  "notion"  which  is  meaning  over 
and  above  the  image  which  is  not  meaning. 

A  preliminary  report  of  this  section  of  the  present  monograph 
was  made  in  the  July,  1915,  number  of  the  Psychological  Re- 
view. This  was  criticized  by  Edward  C.  Tolman  in  the  same 
Review  in  March,  1917,  and  answered  by  the  author  in  Septem- 
ber, 1917. 

Since  then  an  article  has  appeared  in  the  Titchener  Commem- 
orative volume"  by  H.  P.  Weld,  entitled,  "Meaning  and  Process 
as  Distinguished  by  the  Reaction  Method."8  He  made  use  of 
wholly  unfamiliar  words  and  supplied  their  meaning  by  pen  and 
ink  drawings  made  after  their  illustrations  in  the  Century  Dic- 
tionary. The  reaction-time  series  were  preceded  by  a  learning 
task,  which  consisted  in  showing  the  words  and  pictures  for  a 
few  trials  and  then  the  words  alone.  If  the  subject  could  not 
recall  the  "meaning"  he  was  shown  the  picture  again.  This  pro- 
cess was  continued  until  the  observer  was  able  to  go  through 
the  series  without  being  shown  a  single  picture.  "The  observers 
were  instructed  so  far  as  possible  to  inhibit  verbal  and  kinaes- 
thetic  learning."  (P.  183.)  After  this  learning  had  taken 
place  they  reacted  now  to  meaning — now  to  visual  imagery,  as 
was  done  in  our  own  series  of  experiments.  Only  two  subjects 
were  used.  With  one  the  average  reaction  time  to  meaning  was 
longer  than  to  imagery,  with  the  other,  just  the  reverse. 

I  have  repeated  Weld's  experiments  in  this  laboratory,  and  find 
that  when  subjects  have  to  learn  the  meaning  of  an  unknown 
word  by  associating  this  word  with  a  picture,  that  the  visual 
image  of  the  picture  very  often  is  a  link  in  a  chain  by  means 
of  which  the  subject  recalls  his  interpretation  of  the  picture. 

7  Studies  in  Psychology  Contributed  by  Colleagues  and  Former  Students 
of  Edward  Bradford  Titchener.     Worcester,  Mass.,   1917,  pp.  79-120. 

8  Studies  in  Psychology  Contributed  by  Colleagues  and  Former  Student  of 
Edward  Bradford  Titchener.     Worcester,  Mass.,   1917,  pp.   181-208. 
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When  the  picture  presents  difficulty  of  interpretation,  the  subject 
at  times  can  give  no  other  meaning  to  the  word  than  to  think : 
"This  word  means  the  picture  that  I  saw."  In  these  cases,  the 
image  is  at  times  spoken  of  as  the  meaning.  When,  however, 
the  picture  is  definitely  interpreted  this  interpretation  becomes 
associated  with  the  perception  of  the  printed  word  and  very  fre- 
quently arises  before  the  visual  image.  The  visual  image  of  the 
picture  is  made,  under  these  conditions,  a  link  by  means  of 
which  an  interpretation,  i.  e.,  a  meaning,  is  associated  with  the 
word.  This  mediating  link  is  frequently  dispensed  with  and  the 
meaning  arises  without  the  aid  of  the  image.  In  familiar  words 
of  our  ordinary  vocabulary  the  conditions  are  different.  It  is 
very  rare  that  the  meaning  comes  by  the  mediation  of  the  image. 
We  cannot  say  whether  this  is  so,  because  the  conditions  of 
learning  the  words  of  our  vocabulary  were  different  from  those 
in  Weld's  experiments,  or  because  the  natural  association  time 
for  meanings  is  shorter  than  for  images  and  they  have  thus  come 
to  dominate  and  leave  no  time  in  the  ordinary  flow  of  thought 
for  images  to  appear.  Perhaps  both  reasons  enter  in  as  prac- 
tical explanations. 

But  no  matter  how  that  may  be,  we  learn  from  such  experi- 
ments that  meanings  may  be  associated  with  words  as  well  as 
images.  For  we  do  not  associate  mental  functions  but  only  struc- 
tures. Association  is  a  mental  function  by  means  of  which  one 
mental  structure  arouses  another.  Meanings  are  thus  structures 
in  the  same  sense  as  images,  although  specifically  and  generic- 
ally  different.  They  belong  to  the  class  of  structures,  and  not 
to  the  class  of  functions.  This  is  the  interesting  fact  that  may 
be  brought  out  by  any  one  who  cares  to  repeat  Weld's  experi- 
ments. 

He  seems  to  have  misunderstood  me  in  several  instances.  Thus 
he  takes  the  instructions  "Ich  bitte  Sie  zu  reagiren  .  .  .  wenn 
Sie  eine  Gesichtsvorstellung  von  dem  durch  das  Wort  bezeich- 
neten  gegenstand  gehabt  haben,"  to  mean  that  they  must  realize 
that  the  image  which  comes  to  them  was  that  of  the  object 
designated  by  the  stimulus  word;  and  that  it  was  not  sufficient 
for  them  to  react  to  the  image,  merely  as  an  image. 
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There  was,  however,  no  demand  whatsoever  made  upon  the 
subjects  to  react  to  the  image  as  an  object.  They  were  repeatedly 
told  that  any  visual  image  would  do  when  reacting  to  visual 
image.  The  words  "eine  Gesichtsvorstellung  von  dem  durch  das 
Wort  bezeichneten  Gegenstand"  were  used  at  Professor  Kulpe'-; 
suggestion  that  the  subject  might  clearly  understand  his  task  and 
not,  e.  g.,  react  simply  to  the  visual  presentation  of  the  word  or 
of  some  other  word  that  he  might  image  and  say  that  was  his 
visual  image.  As  a  matter  of  fact  no  subject  ever  manifested 
any  such  tendency.  The  real  difference  between  Weld's  results 
and  our  own  is  not  to  be  sought  in  the  instructions  to  the  sub- 
jects, but  rather  in  the  fact  that  he  used  unfamiliar  and  we  used 
familiar  words. 

The  use  of  unfamiliar  words  is,  however,  a  very  valuable  ex- 
tension of  an  experiment,  for  it  shows  one  way  in  which  unknown 
words  may  acquire  meaning.  And  this  leads  to  important  evi- 
dence which  tends  to  show  that  meaning  is  a  structure  and  not  a 
function  of  mind,  because  it,  as  well  as  the  image,  may  be  one 
of  the  terms  in  an  associational  relation. 


CHAPTER  III 
MEANING  AND  THE  WORD 

In  the  perception  of  the  meaning  of  words,  subjects  often 
spoke  of  the  meaning  being  associated  with  an  auditory-kinaes- 
thetic  verbal  image  of  the  word  itself.  No  attempt  was  made  to 
find  out  by  reaction  time  the  temporal  relation  of  the  verbal 
image  and  meaning  in  the  perception  of  printed  words.  From 
the  introspective  results  no  definite  answer  can  be  obtained.  The 
two  are  so  close  together  that  they  appear  simultaneous.  One 
might,  however,  surmise  that  since  the  word  must  be  read,  in 
order  that  it  may  be  perceived  and  understood,  verbal  sensations 
or  verbal  images  are  likely  to  come  prior  to  understanding. 

On  account  of  the  close  connection  with  the  sensations  in- 
volved in  reading  and  the  understanding  of  printed  words,  such 
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material  presents  no  little  difficulty  in  studying  the  necessary  re- 
lations between  verbal  imagery  and  meaning.  Pictures  seemed 
to  offer  a  more  favorable  material  for  study.  If  meaning  is  the 
kinaesthesis  of  speech,  then  the  knowledge  that  a  picture  before 
me  represents  a  tree  should  come  when  I  can  name  the  picture, 
and  not  before.  A  series  of  reaction  times  for  the  naming  of 
pictures  and  perceiving  the  meaning  of  pictures  should  give 
approximately  identical  results.  Four  subjects  took  part  in  these 
experiments. 

With  all  four  subjects  there  is  strong  evidence  that  in  general 
it  takes  longer  to  react  to  the  word  than  to  the  meaning. 

The  means  for  reaction  to  the  word  are  in  every  case  longer 
than  those  for  meaning.  This  excess  is  also  greater  than  the 
mean  variation  except  for  one  subject.  With  one  subject  in  29 
reactions  to  words  only  6  were  shorter  than  the  median  for  mean- 
ing; with  another  6  in  22;  with  another  i  in  14;  with  another 
o  in  12. 


Subject — Kiilpe 


Pictures. 


Date 

Word 

T 

V 

Date 

Simple 
Meaning 

T 

V 

Horn 

IO20 

98 

Pferd 

525 

108 

Sofa 

767 

155 

Biirste 

5io 

123 

Rechen 

824 

98 

Haue 

798 

165 

Dampfschiff 

769 

153 

Ente 

308 

325 

Kette 

825 

97 

Fahne 

673 

40 

Zwicker 

738 

184 

Flasche 

967 

334 

9/IH 

Finger 

143 

79 

9/III 

Trichter 

570 

63 

Stiefel 

1692 

770 

Bohrer 

659 

26 

Dolch 

837 

85 

Uhr 

524 

109 

Kerze 

1718 

796 

Lilie 

957 

324 

Lilie 

957 

35 

Hahn 

573 

60 

Sichel 

834 

88 

Kafer 

767 

134 

Haken 

759 

163 

Hammer 

722 

89 

Ring 

332 

500 

Lowe 

327 

306 

14)12915 

3391 

14)8880 

2206 

922 

242 

Mean 

633 

157 

Median 

616 

Number  of  times.     Median  for  meaning  exceeeds  reaction-time  to  word  =  i 
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Subj  ect — Marezoll 


Pictures. 


Date 

Word 

T 

V 

Date 

Simple 
Meaning 

T 

V 

Korb 

959 

48 

r 

Zirkel 

998 

34i 

Schere 

825 

86 

Eimer 

643 

14 

Picket 

1862 

95i 

26/V. 

Stuhl 

463 

194 

26/V- 

Apfel 

622 

289 

Sichel 

1009 

352 

Uhr 

78i 

130 

Trommel 

56i 

96 

Wiege 

729 

182 

Dampfschiff 

463 

194 

Tasse 

"75 

264 

Windmuhle 

526 

I3i 

Maske 

873 

38 

Kirsche 

560 

97 

Lyra 

782 

129 

25/VI. 

Zither 

796 

139 

25/VI- 

Engel 

736 

175 

Kette 

739 

82 

Ochs 

671 

240 

Fahne 

5oi 

156 

Mitra 

913 

2 

. 

Wurfel 

628 

29 

12)  10928 

2534 

12)7887 

1825 

911 

211 

Mean 

657 

1825 

Median 

594 

Number  of  times  median  for  meaning  exceeds  reaction-time  for  word  =  o 


Subject — Pace 


Pictures. 


Date 

Word 

T 

V 

Date 

Simple 
Meaning 

T 

V 

1                  1 

3rush 

1091 

221 

Finger 

761 

IS 

Shoe 

776 

94 

Ring 

715      61 

15/11. 

Basket 

960 

90 

15/11, 

Comb 

686 

90 

Hook 

1166 

296 

Envelope 

851 

75 

Chair 

764 

106 

Hammer 

1081 

305 

Fork 

761 

109 

Plane 

891 

"5 

Dog 

825 

45 

Brush 

1273 

497 

Grapes 

705 

165 

Sword 

692 

84 

Leaf 

925 

55 

? 

676 

100 

2/111- 

Launch 

2284 

1414 

2/III 

Cup 

609 

167 

Telescope 

934 

64 

Sword 

883 

107 

Church 

755 

"5 

Crayfish 

1055 

279 

Trunk 

831 

39 

Pencil 

608 

168 

Dish 

835 

35 

Crown 

830 

54 

Spectacles 

673 

197 

Spoon 

525 

251 

7/HI- 

Broom 

653 

217 

7/Ul- 

Scissors 

537 

239 

Key 

552 

318 

Fish 

463 

313 

Eye  glasses 

722 

148 

Glove 

508 

268 

Hatchet 

677 

193 

Hat 

516 

260 

I4/IH. 

Rake 

1053 

183 

Chisel 

1866 

IOOO 

Arrow 

529 

341 

I4/III 

Star 

526 

250 

Wheelb?row 

671 

199 

Bell 

670 

106 

Pump 

624 

152 

22)  19142 

4641 

s          g>5 

g 

o 

OT  T 

3)   /  4 

5  4 

<£  A  1 

Mean 

776 

219 

Mean 

692 

Number  of  times  median  for  meaning  exceeds  reaction-time  for  word  =  6 
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Subject — Lehner 


Pictures. 


Date 

Word 

T 

V 

Date 

Simple 
Meaning 

T 

V 

Baum 

845 

214 

Sage 

492 

i 

Uhr 

630 

i 

Katze 

419 

74 

Lilie 

968 

337 

Hahn 

251 

242 

Sichel 

638 

7 

9/III- 

Ring 

923 

430 

9/III 

Kafer 

626 

5 

Eimer 

500 

7 

Hammer 

794 

163 

Krone 

629 

136 

Treppe 

601 

30 

Pfau 

416 

77 

Sense 

726 

95 

Hobel 

517 

24 

Kamel 

698 

67 

I9/V- 

Spinne 

579 

86 

Mitra 

775 

144 

l 

Schlitten 

572 

79 

Wurfel 

840 

209 

Fernglas 

704 

211 

I9/VJ 

Frosch 

649 

18 

26/V. 

Krug 

536 

43 

Pinsel 

689 

58 

Haue 

7i8 

225 

Apfel 

708 

77 

Stuhl 

380 

113 

26/V- 

Uhr 

493 

138 

Baum 

673 

180 

Wicge 

780 

149 

Uhr 

547 

54 

Katze 

485 

146 

Lilie 

334 

159 

Ring 

720 

89 

Sichel 

383 

IIO 

Haken 

563 

68 

Hammer 

558 

65 

Sage 

594 

37 

Sense 

349 

144 

Fernglas 

410 

221 

Kamel 

392 

IOI 

Pfau 

376 

255 

20/VII  - 

Kafer 

460 

33 

20/VII  • 

Krone 

713 

82 

Pinsel 

468 

25 

Eimer 

375 

256 

Treppe 

327 

166 

Hobel 

598 

33 

Frosch 

411 

82 

Stuhl 

373 

258 

Wurfel 

400 

93 

Haue 

623 

8 

Wiege 

391 

1  02 

Schere 

560 

70 

Apfel 

553 

60 

Krug 

474 

157 

Korb 

344 

149 

Mitra 

572 

79 

29)  18324 

3392 

30)  14798 

335<> 

g 

TT7 

1  1/ 

Mean 

493 

112 

Median 

480 

Number  of  times  median  for  meaning  exceeds  reaction-time  to  word  =  6 


Turning  to  the  introspection  results,  we  find  them  in  accord- 
ance with  the  quantitative  measurements.  Time  and  time  again, 
whether  the  task  was  meaning  or  word,  the  same  sequence  of 
events  was  perceived,  viz.,  (i)  meaning,  (2)  word,  (3)  reaction. 
Often,  however,  when  the  task  was  meaning,  the  word  was  re- 
ported as  coming  during  or  after  the  reaction. 

Some  special  points  of  difference  between  the  word  and  the 
meaning  are  given  below. 
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THE  MEANING  OF  THE  PICTURE 

(i)    The  meaning  leads  to   the  word,   the  designation  of  the 

picture. 


Frog:  The  meaning  was 
first  present.  I  felt  a  strong 
striving  for  the  word,  as  it 
were  from  various  sides  of  the 
drawing.  The  reaction  fol- 
lowed after  the  entrance  of  the 
word." — Lehner,  9/5. 

Chisel :  "I  suppose  that  is  a 
chisel  with  the  handle  battered 
down  by  use.  Meaning  came 
very  slowly.  Just  when  I  was 
about  to  abandon  the  attempt, 
something  on  the  right  of  the 
picture  suggested  'chisel.'  In 
this  interval,  which  was  con- 
siderably longer  than  usual,  no 
words  occurred.  As  long  as 
there  was  no  meaning,  no 
words  offered  themselves  as 
labels.  One  might  suppose  that 
something  would  be  suggested 
by  association.  But  the  mind 
was  a  blank  as  to  words  until  a 
meaning  was  perceived.  There 
is  a  vacant  space  at  first,  but  as 
soon  as  a  meaning  is  present  a 
word  steps  forward." — Pace, 
14/3,  1916. 


Frosch :  Die  Bedeutung  war 
zuerst  vorhanden.  Ich  spiirte 
ein  starkes  hinstreben  nach 
dem  Wort  Frosch  von  den 
verschiedensten  Seiten  der 
Zeichnung  her.  Die  Reaktion 
erfolgte  nach  dem  eintreten 
des  Wortes." — Lehner,  9/5. 
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THE  NAMING  OF  THE  PICTURE 

( i )     The  word  never  leads  to  the  meaning. 


i8o  THOMAS  VERNER  MOORE 

THE  MEANING  OF  THE  PICTURE 

(2)  A   meaning  cannot  be  lacking  if  the  subject  names  the 
picture — no  matter  what  the  task. 
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(2)   The  word  may  be  lacking,  when  the  task  is  meaning. 


Bucket:  "The  word  did  not 
appear  at  all.  Various  mem- 
ories were  in  the  background 
of  consciousness." — Frl.  Mar- 
ezoll,  26/5. 

Steam-boat:  "No  trace  of  a 
word.  The  meaning  was 
simply  the  comprehension  of 
the  picture.  The  perception 
did  not  enter  into  relation  with 
other  conscious  processes.  I 
do  not  feel  interiorly  satisfied 
with  this  kind  of  apprehen- 
sion."— Frl.  Marezoll. 

Brush:  "The  meaning  came 
very  slowly.  The  name  did 
not  come  at  all.  Meaning 
would  do  for  a  pen  or  brush. 
The  whole  thing  was  very  un- 
satisfactory. There  was  a  dis- 
tinct period  in  which  my  atti- 
tude could  be  expressed  by  the 
question,  What  is  it?  Purely 
an  attempt  to  recognize  the 
picture." — Pace,  2/3,  1916. 


Eimer:  "Wort  ist  gar  nicht 
erschienen.  Verschiedene  Er- 
innerungen  waren  im  hinter- 
grund  des  Bewusstseins." — • 
Frl.  Marezoll,  26/5. 

Dampf schiff :  "Kein  Gedanke 
vom  Wort.  Die  Bedeutung 
war  einfach  die  Erfassung  des 
Bildes.  Die  Wahrnehmung 
trat  nicht  mit  anderem  Be- 
wusstseinsinhalt  in  Zusammen- 
hang.  Bei  dieser  Auffassung 
fiihle  ich  mich  innerlich  unbe- 
friedigt." — Frl.  Marezoll. 
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THE  MEANING  OF  THE  PICTURE 

(3)   The  meaning  is  what  it  is  by  its  own  right.     It  is  never 
said  to  have  a  meaning. 


Horse :  "Immediately  after  I 
saw  the  picture  I  experienced 
a  tone  of  familiarity  and  knew 
what  this  picture  represented. 
At  the  same  time,  with  the  re- 
action came  the  word  'Pferd.' 
I  did  not  react  to  the  word. 
The  tone  of  familiarity  was  te- 
lated  not  to  the  picture  but  to 
what  it  signified.  The  picture 
was  a  symbol  of  real  objects, 
and  its  signification  consisted 
herein,  viz.,  to  point  to  them." 
— Kiilpe,  9/3. 


Pferd :  "So  fort  nachdem 
ich  das  Bild  gesehen,  hatte 
ich  Bekanntheitsqualitat  und 
wusste  was  es  bedeutet.  Darauf 
habe  ich  reagiert.  Gleich- 
zeitig  mit  der  Reaktion  kam 
das  Wort  'Pferd.'  Ich  habe 
nicht  auf  das  Wort  reagiert. 
Die  Bekanntheitsqualitat  bezog 
sich  nicht  auf  das  Bild,  sond- 
ern  auf  das  was  es  bedeutet. 
Das  Bild  war  Symbol  fur 
wirkliche  Gegenstande  und 
seine  Bedeutung  bestand  darin 
auf  sie  hinzuweisen." — Kiilpe, 

9/3- 


(4)   The  meaning  is  sometimes  designated  by  a  word  which  is 
known  to  be  inappropriate. 


Lily:  "First  I  recognized  in 
the  picture  a  flower,  then  I 
named  it  by  mistake  'Tulip.'  I 
knew  that  Tulip'  did  not  fit  the 
picture.  Then  through  the 
form  of  the  flower,  etc.,  I  was 
occasioned  to  say  'Glocken- 
blume.'  " — Lehner,  9/3. 


Lilie:  "Zuerst  erkannte  ich 
im  Bild  eine  Blume,  dann  be- 
nannte  ich  sie  irrthumlicher 
Weise  Tulpe.'  Ich  wusste  dass 
'Tulpe'  sich  nicht  mit  dem  Bild 
deckt.  Dann  wurde  ich  durch 
die  Bliitenform  u.s.w.  veran- 
lasst  Glocjemblume  zu  sagen." 
—Lehner,  9/3. 
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THE  NAMING  OF  THE  PICTURE 

(3)   The  word  may  have  a  special  meaning  of  its  own;  e.  g.,  the 
word  has  a  more  general  meaning  than  that  of  the  picture. 


Angel  :  "Immediately  a 
memory  image.  After  this 
image  came  the  word.  I  knew 
that  the  meaning  of  the  word 
was  more  general  than  that  of 
the  picture." — Frl.  Marezoll, 
25/6. 


Engel:  "Sofort  eine  Erin- 
nerungsvorstellung.  N  a  c  h 
dieser  Vorstellung  kam  das 
Wort.  Ich  wusste  dass  die 
Bedeutung  des  Wortes  allge- 
meiner  war  als  die  des  Bildes." 
— Frl.  Marezoll,  25/6. 


(4)   The  word  is  never  designated  by  a  meaning. 
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PART  III 
THE  NATURE  OF  MEANING 

CHAPTER  1 

MEANING,  A  STRUCTURE  AND  NOT  A  FUNCTION  OF  MIND 

The  experiments  reported  in  these  studies  on  the  temporal 
relations  of  meaning  and  imagery  have,  I  hope,  shown  that 
meaning  is  a  definite  conscious  event  with  its  place  in  the  cycle 
of  phenomena  which  take  place  when  one  is  called  upon  to  under- 
stand a  word  or  interpret  a  picture.  We  may  now  ask  ourselves 
what  is  that  event  which  we  term  "meaning."  It  will  scarcely  be 
debated  if  we  say  that  it  has  something  to  do  with  conscious- 
ness. Now,  there  are  two  classes  of  things  that  have  to  do  with 
consciousness :  mental  functions  and  mental  structures.  Phycho- 
logists  differ  in  the  relative  importance  that  they  ascribe  to  these 
two  classes  of  events.  Still,  it  is  a  distinction  commonly  recog- 
nized. What  then  is  meaning, — is  it  a  function  of  mind,  or  is  it 
a  structure?  What  is  meant  by  these  terms?  Personally,  I 
understand  them  in  this  way.  Mental  structures  are  in  general 
the  products  of  mental  functions.  There  is  a  function  of  sensa- 
tion. This  is  the  process,  e.  g.,  by  which  a  tone  is  produced. 
The  tone  itself  as  perceived,  with  its  quality,  intensity  and  dura- 
tion, is  the  structure.  The  function  consists  of  the  whole  physi- 
ological process  in  the  sense-organ  conduction  path  and  center. 
If  you  are  a  dualist,  you  may  also  add  a  psychical  process  as  well, 
if  you  can  find  room  for  such  a  process  over  and  above  the 
mental  product  as  it  presents  itself  to  consciousness — the  sensa- 
tion of  the  tone  in  question.  Thus,  too,  there  is  a  function  of 
association  and  the  structural  elements  of  association.  There  is 
a  process,  whether  physiological  or  psychological  or  both,  by 
which  the  idea  A  leads  to  and  awakens  the  idea  B.  A  and  B  are 
the  structural  elements,  the  process  by  which  the  one  leads  to  or 


IMAGE  AND  MEANING  IN  MEMORY  AND  PERCEPTION     185 

awakens  the  other  is  the  function  which,  in  this  case,  we  term 
association.  The  structural  elements  of  mind  are  all  conscious 
to  us  as  they  are  in  themselves.  The  functional  elements  of  mind 
are  not  conscious  to  us  except  in  their  products,  namely,  the 
structural  elements.  I  am  not  conscious,  for  instance,  of  the 
process  of  sensation,  but  of  the  sensation;  I  am  not  aware  of  the 
process  of  association,  but  of  the  ideas  which  are  associated. 
Thus,  too,  for  memory,  I  am  not  conscious  of  the  process  of  re- 
membering (as  distinct  from  the  effort  to  recall),  but  of  the  ideas 
which  are  reproduced.  Again,!  am  not  conscious  of  the  process  by 
which,  in  attention,  an  idea  moves  from  the  background  to  the 
focus  point  of  consciousness,  but  I  become  aware  of  a  difference 
in  its  behavior,  to  which,  perhaps,  I  can  give  the  name  of  clear- 
ness,— which  under  this  schema  is  the  product  of  attention, — 
though  it  is  not  a  structural  element  in  the  same  sense  and  on 
the  same  plane  as  sensation. 

So  also  in  perception.  I  am  not  conscious  of  the  process  of 
perceiving,  but  of  its  result,  the  percept.  We  are  now  at  a  point 
when  we  can  say  definitely  whether  or  not  meaning  is  a  function 
or  a  structure  of  mind.  Let  us  again  distinguish,  in  order  to 
be  perfectly  clear,  between  the  process  by  which  the  subject 
obtains  a  meaning  and  the  meaning  as  he  is  aware  of  it.  The 
process  of  obtaining  the  meaning  is  the  process  of  perception. 
This  involves  in  its  entirety  the  whole  sensory  process,  which  auto- 
matically brings  about  the  awakening  of  various  mental  cate- 
gories and  the  assimilation  of  the  incoming  sensations  to  the 
aroused  categories.  The  physiological  or  psychological  processes 
by  which  the  mental  categories  are  aroused  are  not  directly  con- 
scious to  the  subject.  We  simply  argue  that  such  processes  must 
be  present  because  the  categories  de  facto  appear.  We  are  con- 
scious of  the  product  of  the  process  of  perception, — of  the  end — 
result  which  is  the  meaning,  the  awareness, — for  instance,  that 
the  picture  before  me  represents  a  pair  of  spectacles.  In  the 
analysis  of  consciousness  in  the  pereception  of  objects,  pictures, 
and  words  I  have  already  indicated  the  nature  of  this  state  of 
mind,  how  it  may  be  unanalyzed, — i.  e.,  exist  without  explicit 
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consciousness  of  any  of  the  several  categories  which  fuse  to  pro- 
duce it, — or  how  one  or  more  of  these  categories  may  be  ex- 
plicitly conscious,  e.  g.,  "something  that  has  to  do  with  vision." 

I  trust  that  I  have  now  made  my  point  of  view  perfectly  clear. 
Meaning  itself  is  a  mental  structure,  the  process  by  which  it 
is  obtained  is  a  function.  I  trust  also  that  the  sense  in  which  I 
use  the  words  "structure"  and  "function"  is  also  clear.  Func- 
tions are  processes  (whether  physiological  or  psychological,  or 
both)  which  have  as  their  end,  results,  mental  structures.  We 
are  not  directly  conscious  of  functions;  we  are  directly  conscious 
of  structures.  Every  structure  has  its  corresponding  function, 
which  is  all  that  which  produces  the  structure, — except  the 
physical  stimulus  as  such. 

In  outlining  this  concept  of  function  and  structure,  I  make 
no  claim  for  originality,  but  I  wish  to  own,  above  all,  my 
indebtedness  to  personal  conversations  with  Professor  Kiilpe,  to 
whom  I  owe  clear-cut  concepts  on  the  matter.  At  the  same  time,  I 
am  aware  that  the  above  view  of  the  distinction  is  somewhat 
different  from  that  of  other  writers. 

Titchener,  for  instance,  in  1898,*  compared  biology  and 
psychology.  Just  as  biology  has  its  morphology,  physiology  and 
ontogeny,  so  psychology  has  its  analysis  of  the  structure  of  mind, 
its  functional  psychology  and  its  psychology  of  the  child.  The 
body  is  made  up  of  tissues.  Its  functions  are  performed  by  an 
organ  acting  through  tissues.  So,  also,  the  functions  of  the  mind 
must  be  performed  by  the  structural  elements, — sensation  and 
feeling.  This  seems  to  me  to  be  carrying  the  analogy  a  little 
too  far.  J.  R.  Angell  expressed  this  same  doubt  in  his  study, 
"The  Relations  of  Structural  and  Functional  Psychology  to 
Philosophy."2  He  there  pointed  out  that  the  analogy  of  struc- 
ture and  function  taken  from  the  biological  sciences  must  be  con- 
siderably modified  when  applied  to  psychology.  Psychological 

1  The  Postulates  of  a  Structural  Psychology.    Philosophical  Review.    VII., 
pp.  44£-465. 

2  Univ.  of  Chicago.    The  Decennial  Publications.    Reprint  from  Vol.  III., 
Chicago,  1003. 
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elements  have  no  spatial  structure, — whereas,  biological  elements 
have.  Psychological  structures  are  transient  events  in  an  organ- 
ism, whereas  biological  structures  are  permanent  organs  and 
tissues.  Whereas  in  biology  function  only  modifies  structure, 
"in  psychology,  it  might  almost  be  said  that  functions  produce 
structures."8 

I  would  push  Angell  a  step  further  and,  leaving  out  the 
"almost,"  hold  that  in  psychology,  functions  produce  structures 
and  give  up  any  attempt  to  maintain  a  strict  analogy  between 
biological  and  psychological  structures  and  functions. 

Understanding  the  terms  "structure"  and  "function"  as  thus 
defined,  it  is  perfectly  clear  that  meaning  is  a  mental  structure 
of  some  kind.  It  is  the  end-product  of  perception.  It  is  a  con- 
scious event,  and  not  an  unconscious  chain  of  processes.  For 
proof  of  this  statement,  the  reader  is  referred  to  the  analysis  of 
the  process  of  perception.4 

If  one  is  inclined  to  doubt  that  meaning  is  a  mental  structure, 
let  him  consider  what  he  is  to  do  with  it  in  his  system  of 
psychology  in  case  it  is  not  a  mental  structure.  Could  it  be  ex- 
plained as  a  function?  Could  you,  for  instance,  react  to  the 
process  of  sensation,  rather  than  to  the  sensation  itself?  Sensa- 
tions can  be  easily  reacted  to,  but  not  the  process  of  sensing. 
Similarly  as  Miiller  and  Pillzecker  showed  in  their  classic  study 
of  memory,  it  is  possible  to  react  to  a  memory,  e.  g.,  the  rising 
into  consciousness  of  one  non-sense  syllable  which  has  been  asso- 
ciated with  another  in  a  previous  experiment.  But  one  could 
scarcely  react  to  the  process  or  function  of  remembering  in  con- 
tradistinction to  the  memory  itself.  Similarly  with  the  process 
of  perception.  It  leads  to  a  result — the  meaning.  There  can  be 
no  doubt  that  our  subjects  reacted  to  meanings.  They  were  able 
to  do  this  because  it  is  a  structure  and  not  a  function  of  the  mind. 

3  i.e.  p.  3. 

*  Cf.  Supra,  p.  74  ff. 
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CHAPTER   II 

ON  THE  CRITERIA  OF  IDENTITY  AND  DIVERSITY  OF  MENTAL 

STRUCTURES 

It  is  not  sufficient  for  one  to  say  that  meaning  is  or  is  not 
this  or  that  structural  element.  Identity  or  diversity  must  be 
made  evident.  This  is  possible  by  establishing  criteria  of  the 
identity  or  diversity  of  mental  structures.  Theories  of  meaning 
have  often  been  propounded  without  any  attempt  to  analyze  the 
characteristics  of  the  structures  which  are  set  forth  as  identical. 
Had  this  been  done,  and  had  the  authors  reflected  that  identities 
must  be  really  identical,  many  rash  and  unguarded  statements 
would  have  been  avoided. 

In  order  to  maintain  the  identity  or  diversity  of  mental 
structures,  we  must  have  an  intimate  knowledge  of  their  be- 
havior in  consciousness.  If  two  mental  structures  behave  in  the 
same  way,  we  can  say  that  they  are  the  same.  By  this  identity 
we  do  not  mean,  of  course,  individual,  but  specific,  identity.  To 
maintain  specific  identity,  one  must  show  that  the  structures  in 
question  possess  the  peculiar  characteristics  common  to  the  class 
in  which  we  wish  to  place  them.  To  make  this  apparent  is  not 
an  easy  task.  To  define  species  is  commonly  recognized  as  a 
difficult  problem.  Characters  are  such  slippery,  eel-like  things 
when  we  want  to  lay  hold  of  them. 

In  attempting  to  solve  this  problem,  it  seems  to  me  necessary 
to  go  beyond  the  ordinary  concept  of  "attributes,"  and  bring  in 
anything  which  helps  us  to  characterize  the  behavior  of  a  mental 
structure  in  consciousness. 

It  is  not  only  useful  to  know  how  all  structures  of  a  class 
behave,  but  also  how  only  some  of  the  structures  of  this  class 
behave.  For  when  we  come  to  compare  the  inconstant  characters 
of  one  class  with  those  of  another  we  notice  very  striking  differ- 
ences. It  is  further  useful  to  know  what  none  of  the  structures 
of  this  class  possess,  and  what  only  these  structures  possess. 

To  delineate,  therefore,  our  mental  structures  and  mark  them 
off  from  other  mental  structures,  it  will  be  well  to  compare  them 
under  the  following  headings : 
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(1)  All  structures  of  this  class  have  a    ,  b    ,  c 

(2)  Some       „         „      „        „       „  a'  ,  b'  ,  c' 

(3)  No  „         „      „        „       „  a",  b",  c" 

(4)  Only         „         „      „        „       „  a'",  b'",  c'" 

Let  us  proceed,  then,  to  consider  the  four  classes  of  mental 
structures  under  these  headings. 


(i)  All  meanings  have  the  following  attributes: 

a.  Generality.     A  certain  character  of   generality,  either  ex- 
plicit or  implicit,  belongs  to  meaning  by  its  own  right.     One  can- 
not say  of  a  meaning,  as  an  actual  conscious  experience,  that  one 
uses  it  in  a  general  sense.     But,  on  the  contrary,  it  carries  with 
it  an  experience  of  generality  as  a  tone  does  its  pitch.     When  I 
see  the  word  "ship"  and  think  of  "a  means  of    transport   by 
water,"  the  word  may  be  used  by  me  at  the  moment  in  the  sense 
indicated.     But  my  use  of  the  word  is  not  the  meaning,  but  im- 
plies on  the  one  hand  the  meaning, — e.  g.,  the  sense  in  which  it 
is  used,  and  on  the  other,  the  objects  to  which  my  meaning  refers. 
The  meaning  is  not  used  in  a  general  sense,  it  is  the  general  sense, 
in  much  the  same  way  as  the  sensation  of  a  tone  is  the  peculiar 
tonal  quality  that  is  hie  et  nunc  perceived.     One  means  by  this 
that  it  is  a  mental  structure  with  which  that  quality  is  essentially 
connected.     So  a  meaning  is  a  mental  structure  which  is  essen- 
tially general  in  character. 

The  name  of  a  personal  friend  also  has  a  meaning  to  me,  but  it 
is  not  explicitly  general.  If,  however,  I  analyze  the  conscious- 
ness which  I  experience  when  his  name  is  pronounced,  I  come 
to  elements  which  are  general,  as,  for  instance,  "a  man  whom  I 
know."  Thus,  individual  meanings  are  not  explicitly,  but  only 
implicitly,  general. 

b.  Duration.     All  meanings,  as  conscious  events,  last  for  a  cer- 
tain time  in  consciousness.     That  is  to  say,  they  all  have  the 
attribute  of  duration.     It  is  characteristic  of  the  duration  of 
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meanings,  however,  that  their  onset  and  cessation  are  not  sharply 
defined,  and  that  they  pass  imperceptibly  over  into  other  mean- 
ings. This  is  especially  true  of  the  sequence  of  meanings  in 
reading  a  book.  The  duration  of  sensations,  on  the  contrary,  is 
frequently  very  sharply  defined,  both  as  to  onset  and  cessation. 

c.  All  meanings  have  the  power  of  calling  forth  immediately 
other  meanings.     In  fact,  unless  something  else  intervenes,  such 
as  a  sensation,  which  calls  forth  a  new  meaning,  to  be  aware  of 
one  meaning  leads  to   another, — usually  the  explicit  conscious- 
ness of   one  of  the  categories  contained  in   its  own  unanalyzed 
homogeneity. 

d.  All  meanings  are  capable  of  being  in  the  focus-point  of 
consciousness,  and  become  clearer  when  brought  to  the  focus- 
point  of  consciousness.     I  can,  at  any  time,  think  of   precisely 
what  is  meant  by  "justice,"  and  when  I  do  so  the  meaning  of 
"justice"  becomes  clearer  to  me  than  when,  for  instance,  it  is 
rapidly  passed  over  among  one  of  many  words  in  a  sentence. 
The  classification  of  a  meaning  tends  to  analysis,  to  the  splitting 
up  of  the  meaning  into  its  component  categories  or  to  the  aware- 
ness of  my  ability  to  do  so  to  a  greater  or  less  extent.     Attention 
to  sensation  as  such  differs  from  that  to  meaning,  in  as  much  as 
it  does  not  necessarily  imply  a  tendency  to  analysis,  but  merely 
the  inhibition  of  all  other  mental  content.     The  reason  for  this 
is  that  nearly  all  meanings  are  complexes  of   loosely  connected 
categories,  whereas  many  sensations  are  relatively  simple  or,  if 
complex,  are  comparatively  stable  compounds.    When  sensations 
are  loosely  connected,  they  too  are  analyzed  by  bringing  them  to 
'the  focus-point  of  attention. 

(2)  All  meanings  have  not,  though  some  may  have 
a.  Immediate  dependence  on  an  external  stimulus.  An  image, 
for  example,  may  have  a  meaning  as  well  as  a  sensation,  or  even 
the  fact  that  we  perceive  an  emotion  may  have  a  meaning  to  us. 
A  peculiar  sensitiveness,  e.  g.,  to  praise  or  blame  from  a  certain 
individual,  may  make  us  realize,  that  is,  mean  to  us,  that  we  love 
him  or  hate  him  more  than  we  thought.  Thus,  some  meanings 
have  not  immediate  dependence  on  an  external  stimulus. 
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Some,  however,  have  this  immediate  dependence,  e.  g.,  the 
meaning  which  follows  the  exposure  of  a  stimulus  word  for  re- 
action. 

b.  In  much  the  same  sense  some  meanings  have,  and  some 
have  not,  immediate  dependence  on  a  sense  organ. 

c.  Analyzableness    into   simpler   meanings.      In   fact,   most 
thoughts  can  be  analyzed  into  categories,  but   there  are    some 
which  cannot  be  split  into  simpler  elements,  such,  e.  g.,  as  being, 
something.     Such  meanings  are  incapable  of  definition  in  the 
strict  sense  of  the  word,  but  can  only  be  explained  by  the  use 
of  other  meanings. 

d.  A  consciousness  of  relation  as  an  integral  part  of  itself. 
Thus,  I  cannot  think  of  creature,  cause,  father,  etc.,  without  refer- 
ence to  something  else  beside  the  creature,  the  cause,  the  father, 
etc.     Any  analysis  of  these  concepts  leads  to  their  correlatives, 
creator,  effect,  son,  etc.,  though  I  can,  for  instance,  confine  my 
attention  to  the  concept  of  "being"  without,  in  the  same  sense, 
being  obliged  to  refer  to  something  to  which  "being"  is  related. 

e.  Inter pretativeness.     Some  thoughts    have  what    may    be 
called    "interpretativeness."     By  this  I  mean  to  say  that  some 
thoughts  come  to  us  as  interpretations  of  the  objects  of  experi- 
ence, whether  real  objects,  or  pictures,  or  words  or  images,  e.  g., 
the  imagery  of  a  dream.     Not  all  thoughts  are  interpretations. 
Some,  for  instance,  are  constructions,  as  the  sequence  of  thought 
in  the  development  of  an  original  discourse. 

(3)   No  meaning  has 

a.  Quality  that  is  similar  to,  or  identical  with,  that  of  any  sen- 
sation. This  is  perfectly  evident  with  regard  to  such  abstractions 
as  cause,  justice,  truth,  etc.  Neither  color  nor  sound,  nor  smell 
nor  taste,  nor  muscular  tension,  nor  cutaneous  quality,  nor  any 
sensory  characteristic  can  be  looked  upon  as  one  of  the  character- 
istics of  meaning.  The  meanings  of  cause,  justice,  truth,  etc., 
are  not  hot,  nor  cold,  nor  tense,  nor  sweet,  etc.  Even  the  mean- 
ing of  sensation, — as  a  mental  structure  that  results  from  the 
activity  of  one  of  the  sensory  receptors  being  transmitted  to  the 
center — has  no  sensory  quality.  No  meaning  has  a  quality  sim- 
ilar to  or  identical  with  that  of  the  sensation. 
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b.  Sensory  intensity.  No  meaning  has  the  attribute  of  in- 
tensity in  the  same  sense  as  the  sensations.  No  meaning  has  an 
attribute  which  has  its  counterpart  in  another  attribute  of  an  ex- 
ternal stimulus,  as  loudness  in  the  amplitude  of  the  sound  waves, 
pressure  in  the  weight  or  force  of  the  stimulus,  etc.  Intensity 
in  this  sense  is  never  a  characteristic  of  meaning.  The  only  thing 
that  resembles  it  might  be,  for  instance,  the  effect  upon  one's 
course  of  action,  of  some  meaning  suddenly  dawning  on  one,  as 
compared  with  meanings  that  are  more  or  less  indifferent.  But 
the  tendency  to  call  forth  action  is  not  the  same  characteristic 
as  the  intensity  of  sensation. 

4.  We  may  now  pick  out  the  characteristics  which  meanings, 
and  only  meanings,  possess — even  though  all  meanings  do  not 
have  these  attributes.  They  are : 

a.  The  characteristic  of  generality. 

b.  Analyzableness  into  simpler  meanings. 

c.  A  consciousness  of  relation  as  an  integral  part  of  itself. 

d.  Interpretativeness. 

CHAPTER  IV 
THE   CHARACTERISTICS  OF   SENSATION 

(i)  The  common  characteristics  of  all  sensations. 

In  considering  the  attributes  of  sensations,  we  are  guided  by 
the  stimuli  that  produce  them.  It  has  been  found  that  certain 
characteristics  of  the  sensation  have  their  counterpart  in  a  mode 
of  being  of  the  stimulus.  Thus,  sensations  of  light  are  caused 
by  wave  motions  of  the  ether  and  a  definite  color  is  causally  con- 
nected with  the  action  of  an  ether  wave  of  determinate  length. 
Sensations  of  sound  are  causally  related  to  wave  motion  in  the 
air,  the  pitch  of  any  tone  being  determined  by  a  wave  of  a  certain 
length.  Thus,  what  we  term  the  quality  of  a  sensation,  the  pecu- 
liar characteristic  which  puts  it  in  a  certain  class  and  also  deter- 
mines it  individually,  is  an  attribute  which  has  its  counterpart  in 
the  quality  of  the  stimulus. 

Stimuli  in  which  we  recognize  no  qualitative  difference  may 
nevertheless  appear  to  us  different  in  another  way.  Tones,  e.  g., 
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of  the  same  pitch  are  now  louder,  now  softer.  This  difference 
we  speak  of  as  quantitative  in  opposition  to  the  qualitative  differ- 
ence above  described.  Or  we  may  refer  to  it  as  a  difference  in 
intensity.  This  quantitative  or  intensive  difference  of  stimuli  is 
found  to  have  its  counterpart  in  the  energy  that  is  expended  in 
the  production  of  the  stimulus.  Thus,  sound  waves  of  the  same 
frequency  of  vibration,  but  of  different  amplitude,  cause  sensa- 
tions which  vary  from  each  other  in  intensity. 

We  also  experience  that  sensations  last  for  a  longer  or  shorter 
time,  and  this  again  we  find  to  be  very  closely  dependent  on  the 
stimulus.  The  stimulus  acts,  and  while  it  acts  we  can  experience 
the  sensation.  When  it  ceases  to  act  we  no  longer  experience 
the  sensation,  though  what  we  term  "after  images"  may  outlast 
the  sensation  itself.  The  duration  of  the  sensation  has  its  counter- 
part in  the  length  of  time  the  stimulus  acts.  We  may,  therefore, 
recognize  duration  as  a  genuine  sensory  attribute.  It  may  be 
well  to  point  out  here  that  duration  and  our  interpretation  and 
explanation  of  duration  are  two  very  different  things.  One  is 
an  attribute  of  the  stimulus  and  of  the  sensation;  the  other  is 
our  concept  of  time.  We  may,  for  instance,  say  with  Aristotle, 
"We  give  the  name  of  time  to  our  experience  of  before  and  after, 
and  we  define  time  as  the  measure  of  movement  from  the  point 
of  view  of  priority  and  posteriority.5  The  experience  of  before 
and  after  is  an  actual  psychological  something.  It  accompanies 
all  sensations,  and  also  all  other  mental  states  whatsoever.  As  a 
psychological  experience,  depending  on  the  stimulus,  it  is  an  at- 
tribute of  sensation.  When,  however,  we  reflect  upon  it,  and 
say  as  Aristotle  did,  that  time  is  not  motion  but  the  measure  of 
motion  from  the  point  of  view  of  the  sequence  of  mental  events, 
then  we  transcend  sensation  by  interpreting  it  and  arrive  at  a 
concept  justified  by  its  necessary  evolution  from  experience,  or 
rendered  false  and  misleading  by  addenda  which  have  no  founda- 
tion in  fact.  The  experience  of  duration,  therefore,  and  our  con- 
cept of  time  differ  in  as  much  as  one  is  an  attribute  of  sensation 
and  the  other  is  a  conceptual  interpretation. 

5  Naturalis  Auscultationis   Lib.  IV.,  cap  XI.,  Didot,  Vol.  II.  p.  301. 
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Some  of  the  organs  of  sense  are  so  constructed  that  the  quan- 
tity of  sensation  is  not  only  related  to  the  force  of  the  external 
stimulus,  but  also  to  the  area  of  the  sense  organ  over  which  the 
stimulus  is  applied.  This  is  particularly  the  case  with  sight  and 
dermal  sensations,  to  a  far  less  degree  of  taste,  and  is  scarcely 
true  at  all  of  smell  and  hearing.  Spatial  extent  is  a  characteristic 
of  certain  stimuli  and  not  of  others.  In  looking  at  two  spots  of 
red,  one  may  notice  that  they  differ  in  as  much  as  the  one  is  ex- 
perienced as  larger  and  the  other  as  smaller.  The  stimuli  differ, 
and  our  perception  of  them  is  different.  It  is  not  necessary  to 
examine,  now,  how  far  this  may  be  due  to  the  end  organ  and 
how  far  to  motor  elements  which  may  be  involved.  The  area  of 
the  end  organ  which  is  affected  has  something  to  do  with  the 
matter,  for  on  the  area  affected  depends  a  definite  type  of  stimu- 
lation transmitted  along  a  conducting  nerve  and  a  definite  type 
of  response  in  the  center  leading  to  a  characteristic  of  the  sensa- 
tion which  we  call  its  extent. 

Just  as  duration  is  something  which  may  be  interpreted  and 
speculated  upon  and  so  lead  to  a  theory  of  time,  so  also  extent  is 
a  psychological  experience  whose  interpretation  is  the  concept  of 
space.  The  two  things  must  be  sharply  distinguished, — the  one 
is  an  attribute  of  sensation,  the  other  is  a  concept  or  meaning. 

Closely  related  to  the  duration  and  extent  of  sensations  are  their 
unity  and  multiplicity.  As  a  matter  of  fact,  we  are  never  con- 
scious of  a  single  sensation  at  a  time.  Many  stimuli  are  con- 
stantly acting  upon  us.  But  sometimes  a  single  stimulus  of  unit- 
ary character  draws  attention  to  itself.  This  unitary  character 
of  a  stimulus  is  due  to  its  definite  place  in  the  sequence  of  stimuli 
acting  upon  the  organism,  and  the  simplicity  of  its  nature  gives 
us  an  impression  to  which  we  give  the  name  of  unity. 

Sometimes,  however,  we  notice  a  discreetness,  either  in  the 
extent  or  duration  of  the  sensation,  and  in  this  case  we  become 
aware  of  a  simultaneous  or  successive  multiplicity.  Thus,  the 
peculiar  character  which  comes  to  us  from  such  a  stimulus  as 
the  raised  points  in  the  script  used  by  the  blind  is  one  of  simul- 
taneous multiplicity.  That  of  a  succession  of  beats,  as,  for  in- 
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stance,  of  a  metronome,  is  the  impression  of  successive  multi- 
plicity. It  is  not  necessary  to  go  into  all  the  subjective  factors 
which  play  a  part  in  this  impression.  It  is  enough  to  point  out 
that  something  depends  on  the  nature  of  the  stimulus,  the  way 
it  affects  the  end  organ,  the  .mode  of  transmission  to  the  brain 
and  the  central  response.  That  sensory  experience,  which  we 
describe  by  speaking  of  the  unity  and  multiplicity  of  the  stim- 
ulus, has  a  definite  counterpart  in  the  action  of  the  stimulus  and 
the  way  it  affects  the  end  organ,  and  we  may  regard  unity  and 
multiplicity  as  sensory  experiences  and  as  attributes  of  sensation. 
Here,  again,  the  sensory  experience  must  be  distinguished  from 
its  interpretation.  Besides  the  peculiar  tone  to  our  sensory  ex- 
perience, we  have  concepts  transcending  experience  that  we  apply 
to  the  one  and  the  many  in  general  whether  sensory  or  not, 
whether  referring  to  the  objects  of  a  present  sensation  or  to 
anything  whatsoever  that  may  be  conceived  of  as  belonging  to 
these  categories. 

The  attributes  of  sensation  thus  far  considered  may  be  spoken 
of  as  objective,  because  they  are  founded  in  the  relation  between 
the  sensation  and  the  objective  stimulus. 

There  are,  however,  certain  characteristics  of  sensations 
which  are  founded  rather  on  the  relation  of  the  sensation  to  the 
perceiving  subject.  Thus,  for  instance,  sensations,  unlike  the 
affective  elements  of  our  mental  life,  are  capable  of  being  in  the 
focus-point  of  attention  and  become  clearer  when  they  pass  from 
the  background  of  consciousness  to  this  focus-point.  When  in 
the  focus-point  of  attention  they  are  clear,  even  though  the  end 
organ  does  nothing  to  add  to  the  sharpness  of  their  definition. 
This  clearness  itself,  which  is  independent  of  the  action  of  the 
end  organ,  (e.g.,  of  the  eye  in  focusing),  I  prefer  to  look  upon 
as  an  attribute  of  perception  rather  than  of  sensation.  It  is  not 
the  sensation  itself  which  becomes  clearer,  but  the  subject's  per- 
ception of  the  sensation.  Capability  of  coming  to  the  focus-point 
of  attention  may  be  regarded  as  a  subjective  quality  character- 
istic of  sensation  and  all  representative  mental  processes. 

Sensations  are  also  characterized  by  being  capable  of  inter- 
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pretation  and  never  being  in  themselves  interpretations.  We  may 
speak  of  this  characteristic  as  interpretatableness,  and  of  its  oppo- 
site as  interpretativeness.  Sensations  are  interpretatable,  mean- 
ings are  interpretative.  No  sensation  and  no  group  of  sensations 
ever  are  meanings.  They  may  have,  that  is,  call  forth,  mean- 
ings, because  they  spontaneously  lead  to  interpretations.  On  being 
received,  they  are  assimilated  to  previous  categories  of  experi- 
ence, and  this  gives  them  their  meaning.  Sensations  which  can- 
not be  assimilated  to  the  categories  of  experience  must  neces- 
sarily remain  uninterpreted  and  meaningless.  The  mind  is  not 
content  with  merely  sensing  an  object,  it  seeks  also  to  know  what 
it  is. 

Of  the  objective  and  subjective  characteristics  of  sensation 
above  enumerated,  all  but  one  is  possessed  by  all  sensations.  The 
one  exception  is  the  objective  character  of  extent.  We  may  now 
enumerate  the  characters  of  sensation,  and  say  all  sensations 
have  the  following  attributes  : 

A.  Objective. 

a.  Quality. 

b.  Intensity. 

c.  Duration. 

d.  Unity  or  simplicity,    (either  simultaneous  or  suc- 

cessive). 

B.  Subjective. 

a.  Capability  of  being  in  the  focus  point  of  attention. 

b.  Interpretatableness. 

We  should  mention  here  a  further  characteristic  which  is  .log- 
ical rather  than  psychological.  All  sensations  are  dependent  on 
the  activity  of  a  sense  organ.  We  do  not  have  an  immediate 
experience  of  this  when  we  have  a  sensation.  But  it  is  a  truth 
which  the  study  of  sensations  forces  us  to  admit. 

(2)  Some,  but  not  all,  sensations  have  the  following  charac- 
teristics. 

a.  Ittustratweness.  Illustrativeness  is  a  characteristic  more 
proper  to  images  than  to  sensations.  When  one  reads  a  book, 
images  arise  at  times  as  illustrations  of  the  author's  meanings. 
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In  the  experiments  reported  above,  meaning  followed  promptly 
on  the  exposition  of  a  word  designating  some  common  object. 
Subsequent  to  the  meaning  would  come  a  visual  image, — more 
or  less  as  an  illustration  depicting  some  individual  of  the  desig- 
nated class.  Such  images  may  be  said  to  possess  illustrativeness, 
by  their  relation  to  the  meaning.  Such  an  illustrativeness  does 
not  pertain  as  a  rule  to  our  sensations.  They  usually  reveal  real 
objects;  and  objects  are  what  they  are  and  illustrate  nothing. 
Sometimes  the  object  is  itself  a  symbol  or  a  picture.  In  such 
cases  we  say  that  secondarily,  through  the  interpretation  that  we 
are  able  to  give  to  the  picture  or  symbol  the  sensations  illustrate. 
Illustrativeness,  therefore,  while  not  a  usual  character  of  sensa- 
tions, may  be  so  if  the  object  perceived  has  reference  to  something 
else  besides  itself. 

b.  The  attribute  of  extent  as  above  explained. 

c.  Some  sensations  are  simple,  like  the  tone  of  a  tuning  fork, 
and  cannot  be  analyzed.  Others  are  complex  and  can  be  analyzed 
into  simpler  sensations. 

d.  Some,  but  not  all,  sensations  are  dependent  on  an  external 
stimulus,  in  that  there  is  immediate  causal  relation  between  the 
attributes  of  an  external  physical  stimulus  and  the  characters  of 
the  sensation.     All  sensations  do  not  have  this  dependence.     For 
instance,  muscular  kinaesthesis  is  an  exception  even  when  pro- 
duced as  a  tendon  reflex.     The   peculiar   characteristics   of   the 
muscular  sensation  find  no  counterpart  in  the  stroke  of  the  ham- 
mer.    The  immediate  causal  relation  between  the  characteristics 
of  the  stimulus  and  the  sensory  attributes  is  to  be  sought  here 
in  the  force  and  peculiarity  of  the  hammer  stroke  and  the  dermal 
and  deep  sensations  that  it  produces — not  in  the  muscular  sensa- 
tions of  the  reflex  movement.     Again  various  sensations  follow 
upon  emotions,  attention,  etc.     If,  however,  one  takes  the  words 
in  a  broad  enough  sense,  the  reflex  excitation  of  the  muscle 
spindles  could  be  regarded  as  an  external  stimulus.     If  we  under- 
stand 'external'  in  this  sense,  then  just  as  all  sensations  are  de- 
pendent on  the  activity  of  a  sense  organ,  they  are  also  dependent 
on  an  external  stimulus,  even  in  the  sense  that  there  is  an  imme- 
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diate  causal  relation  between    the    attributes    of    an    external 
physical  stimulus  and  the  characters  of  the  sensation. 

(3)   No  sensation  has  any  of  the  following  characteristics: 

a.  The  character  of  generality  as  explained  above  for  meaning. 

b.  A  consciousness  of  relation  as  an  integral  part  of  itself. 

c.  The  power  of  calling  forth  (without,  of  course,  the  inter- 
vention of  a  reflex  action)  another  sensation.     Meanings,  on  the 
contrary,  lead  regularly  and  spontaneously  to  other  meanings. 

d.  Interpretativeness. 

4.  We  may  now  enumerate  the  characteristics  which  sensa- 
tions alone  possess.  Most  of  the  attributes  of  sensation  are 
shared  with  images.  As  peculiar  to  sensation  we  may,  however, 
mention : 

a.  Dependence   on  an   external  stimulus  in   such  a  way  that 
there  is  an  immediate  causal  relation  between  the  attributes  of 
the  sensation  and  the  characters  of  an  external  physical  stimulus. 

b.  Analyzableness  into  other  sensations.     Emotions  might  be 
mentioned  as  an  exception  and  also  the  "attitudes"  which  are 
discussed  in  recent  psychology.     But   such   analyses   are    really 
dividing  up  whole  cross  sections  of  consciousness.     When  we  do 
so  we  find  various  mental   structures  existing  simultaneously. 
Sensations,  however,  are  the  only  mental  structures  that  we  can 
analyze  and  find  only  sensations  as  their  partial  constituents.     A 
series  of  cross  sections  of  a  complex  emotional  disturbance  reveals 
at  least  feelings  over  and  above  sensations,  to  say  nothing  of 
thought  processes.     On  the  other  hand,  the  analysis  of  meaning 
leads  to  other  meanings  and  never  to  sensations. 


CHAPTER  V 
THE  CHARACTERISTICS  OF  MENTAL  IMAGES 

When  we  come  to  the  consideration  of  mental  images,  we  find 
that  the  attributes  characteristic  of  all  images  are  also  charac- 
teristic of  sensations.  In  fact,  the  analogy  between  sensations 
and  images  is  so  great  that  there  is  considerable  justification  for 
Kiilpe  when  he  puts  both  classes  of  structures  under  the  heading 
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of  sensations,  distinguishing  two  sub-classes,  viz. :  centrally  and 
peripherally  aroused  sensations.  Just  what  classification  one  may 
use  is  of  secondary  importance  to  drawing  a  distinction  between 
images  and  all  other  mental  structures. 

It  is  easy  enough  to  distinguish  images  from  all  mental 
structures  except  sensations.  And  here  too  it  is  easy  enough  to 
give  criteria  which  hold  generally,  and  would  hold  universally 
were  it  not  for  hallucinations.  These  are  sometimes  such  vivid 
pictures  of  reality,  that  the  one  who  has  them  cannot  but  look 
upon  them  as  actual  sensations.  And  still,  because  there  is  no 
adequate  stimulus  of  the  end  organs  to  account  for  them,  \\t 
must  look  upon  them  as  images.  Thus,  when  we  come  to  give 
clear-cut  criteria  to  distinguish  sensations  and  images,  we  are 
perplexed.  Still,  there  is  no  practical  difficulty  in  saying  of  the 
structures  of  our  normal  mental  life,  that  this  is  a  sensation,  and 
that  an  image.  It  will  be  useful,  therefore,  for  us  to  lay  down 
the  general  criteria  of  normal  life,  and  since  our  main  problem 
is  not  to  distinguish  between  image  and  sensation,  but  between 
image  and  meaning,  the  end  at  which  we  aim  will  be  more  easily 
attained. 

( i )  Attributes  characteristic  of  all  mental  images.  All  the 
objective  and  subjective  attributes  which  we  found  characteristic 
of  all  sensations  are  characteristic  of  all  images.  All  images  have 
a  sensory  quality,  intensity,  duration,  unity  or  multiplicity  (either 
simultaneous  or  successive).  All  are  capable  of  being  in  the 
focus  point  of  attention  and  all  are  interpretatable. 

But,  while  this  is  so,  the  quality  and  intensity  of  images  is 
usually  different  from  that  of  sensations.  If  I  am  asked  to 
image  a  sunset  and  then  a  green  lawn,  the  brilliant  golds,  reds 
and  oranges  in  one  case  are  qualitatively  distinct  from  the  patch 
of  green  experienced  in  the  other  case.  And  withal,  the  imagined 
sunset  and  lawn  are  qualitatively  different  from  the  real  objects. 
They  differ  also  in  intensity.  One  has  but  to  turn  from  image 
to  reality  to  note  a  more  or  less  vast  difference  both  in  quality 
and  intensity.  With  the  best  effort  of  even  the  best  visualizer,  I 
dare  say  that  after  he  had  counted  all  the  colors  and  shades  of 
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colors  he  could  imagine,  and  all  the  degrees  of  brightness  that 
his  image  revealed,  an  actual  observation  of  a  real  sunset  would 
reveal  many  more.  Images  in  general  are  inferior  in  intensity 
and  variety  of  shading  to  real  sensations,  although  they  possess 
essentially  similar  qualities  and  intensities. 

The  duration  of  images  generally  differs  from  that  of  sensa- 
tions in  a  less  definite  onset  and  cessation.  This  is  more  true  of 
cessation  than  of  onset,  for  their  onset  is  often  quite  as  sharp 
as  that  of  a  sensation.  In  their  whole  duration  they  are  essen- 
tially more  unstable.  They  seldom  remain  constant,  as  sensations 
are  wont  to  do,  manifesting  more  or  less  gradual  or  sudden 
kaleidoscopic  changes. 

As  to  their  extent,  whereas  all  normal  observers  are  capable  of 
clear-cut  sensations  of  definite  area,  only  a  few  are  capable  of 
sharply  defined  images.  This  lack  of  definition,  along  with  in- 
ferior intensity  and  shading,  gives  to  the  image  its  peculiarly 
characteristic,  airy,  unstable,  and  intangible  character. 

Images,  just  as  well  as  sensations,  can  be  in  the  focus  point 
of  attention. 

They  are  also  interpretable  (as  contrasted  with  interpretative) 
in  the  above  outlined  sense  ;6  that  is,  we  need  to  know  what  they 
are.  They  themselves  never  appear  to  consciousness  as  interpre- 
tations in  themselves.  In  fact,  it  is  possible  for  images  to  arise 
and  for  us  to  ask  ourselves  what  they  really  represent. 

(2)  Attributes  characteristic  of  some  images. 

a.  Schematism.  While  no  image  is  general  in  the  same  sense 
as  a  meaning,  many  images  are  schematic.  One  may  image  an 
object  in  outline.  When  one  does  so,  the  image  has  a  definite 
size  and  shape  which  we  recognize  as  characteristic  of  a  class 
of  objects.  The  size  and  shape  of  the  image  are  perfectly  indi- 
vidual and  in  no  sense  general.  Strictly  speaking,  the  image 
would  fit  ony  an  object  of  such  a  shape  and  size.  A  slight  varia- 
tion of  the  object  from  the  size  or  shape  of  an  image  would 
exclude  it  from  belonging  precisely  to  that  object.  Still,  because 
the  schematic  image  represents  only  a  few  characters,  and  because 
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the  subject  understands  that  it  is  applicable,  therefore,  to  a 
definite  class  of  objects, — the  image  is  vested  with  a  certain  kind 
of  generality  that  we  term  schematism.  But  the  image  itself  is 
individual,  rather  than  general.  It  is  applicable  to  many  objects 
because  we  choose  to  ignore  its  individualizing  characters  and 
apply  it  to  the  class  which  we  know  it  represents. 

b.  Illustrativeness.     In  the  experiments  reported  above  on  the 
perception  of  objects,  pictures  and  words,  subjects  would  often 
report  after  the  perception  of  a  word  that  an  image  arose,  as  if 
of  a  sample  of    the  meaning  contained  in  the  word.     To    thus 
spontaneously  illustrate  meaning  is  characteristic    of    images. 
Feelings  do  not  illustrate;  they  can  only  indicate  our  attitude 
toward  the  word.     Meanings  do  not  illustrate;  they  are  what  is 
illustrated.     Sensations   from  a  picture  may   illustrate  second- 
arily, but  they  never  arise  spontaneously  as  illustrations.  In  fact, 
while  all  images  are  not  illustrations,  they  are  the  only  mental 
structures  which  do  arise  spontaneously  as  illustrations  of  mean- 
ing.    The  images  which  come  to  us  while  reading  a  book  are 
more  or  less  perfect  illustrations  of  its  context.    Memory  images, 
however,  cannot  be  looked  upon  as  illustrations  in  the  same  sense. 

c.  Extent.     Just  as  the  visual  and  dermal  sensations  have  an 
attribute  of  extension,  so  also  visual  images  and  those  of  the 
cutaneous  sensations  have  this  attribute,  whereas  other  images 
do  not. 

(3)   Attributes  foreign  to  all  images. 

a.  Generality.  No  image  is  general  in  the  sense  that  it  is 
applicable  in  an  univocal  sense  to  all  the  individuals  of  a  class. 
Certain  images  approach  a  kind  of  general  condition  in  as  much 
as  they  become  so  vague  and  indefinite  that  they  would  be  applic- 
able to  a  variety  of  objects.  Thus,  when  one  of  my  subjects 
attempted  to  visualize  a  cow,  and  saw  a  patch  of  brown,  such 
a  patch  might  be  taken  for  any  brown  cow,  or,  if  the  subject 
willed,  for  anything  else  that  was  brown. 

A  more  extreme  example  is  that  of  one  of  Watts'  subjects. 
"Dark  image  of  an  utterly  undefinable  animal.  It  could  have 
been  an  ox  or  a  horse  or  a  dog,  with  a  stronger  definition  of  the 
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head  and  mouth  region."7  Watt  thinks  that  the  image  here 
functioned  as  if  it  were  universal.  Rather  than  universal,  it  was 
obscure  and  undefined.  It  would  not  function  for  the  concept 
animal,  in  that  it  would  apply  univocally  to  all  living  organisms 
that  are  not  plants.  It  had,  for  instance,  a  head  and  mouth 
region,  more  or  less  similar  to  that  of  an  ox  or  a  dog  or  a  cow. 
It  probably  looked  more  like  such  animals  than  fishes  or  worms 
But  the  concept  animal  will  apply  equally  well  to  ox  or  fish  or 
worm.  Kuhlman,  also,  has  pointed  out  the  tendency  of  audi- 
tory images  to  become  indeterminate  in  character,  so  that, 
for  instance,  they  are  no  longer  either  tenor  or  bass.  In  all  these 
cases  we  find  vagueness,  indistinctness  and  obscurity  which 
allows  of  a  varied  application  of  a  very  imperfect  image.  This 
is  quite  a  different  thing  from  the  clear,  distinct  awareness  of  a 
meaning  which,  while  it  has  no  sensory  quality  whatsoever — 
either  visual,  auditory,  or  anything  else — is  still  applicable  in  a 
perfectly  univocal  sense  to  all  the  members  of  a  class;  e.  g.,  the 
awareness  of  the  meaning  of  "ship"  as  "a  means  of  transport 
by  water." 

b.  Interpretativeness.  No  image  in  itself  bears  the  character 
of  an  interpretation.  Professor  Titchener  expresses  the  same 
thought  when  he  says :  "Mental  processes  do  not  intrinsically 
mean."0  In  spite  of  older  views  about  the  matter,  psychologists 
tend,  at  the  present,  to  recognize  the  fact  that  sensations  and 
images  have  no  meaning  in  themselves,  but  must  necessarily  be 
interpreted.  Images  must  be  interpreted  if  we  are  to  know  what 
they  are.  They,  themselves,  interpret  nothing. 

(4)   Attributes  possessed  by  images  alone. 

a.  Images  are  the  only  mental  structures  with  sensory  at- 
tributes which  are  immediately  independent  of  an  end  organ.  If 
we  exclude  after  images  from  the  class  of  images  we  are  here 
discussing,  we  may  say  that  all  images  rejoice  in  this  immediate 
independence,  and  that  they  are  the  only  sensory  structures  which 
do.  Remotely,  of  course,  they  are  dependent  on  previous  sensa- 

7  "Experimentelle  Beitrage  zu  einer  Theorie  des  Denkens."     Archiv.  fur 
die  gcs.  Psycho!.,  1905,  IV.,  p.  364. 
9  A  Beginner's  Psychology.    New  York.    1915.    p.  30. 
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tions.  The  blind  from  birth  have  no  visual  images.  But  there 
is  no  evidence  to  show  that  when  an  image  arises  the  end  organ 
is  the  source  of  stimulation, — in  fact,  we  cannot  conceive  that 
this  is  possible  when  we  consider  the  endless  number  of  visual 
images,  e.  g.,  that  we  may  have  with  our  eyes  either  open  or 
closed.  I  will  not  now  attempt  to  go  into  all  the  evidence  on 
the  point,  but  there  is  enough  to  warrant  Kiilpe's  concept  of 
centrally  aroused  sensations. 

b.  Images  arc  the  only  mental  structures  that  we  can  localise 
at  will.     Though  we  may  call  up  other  mental  structures  at  will, 
none   that   we   can   call   up   are   localizable.     Meanings  are  the 
structures  par  excellence  that  we  can  call  up;  e.  g.,  I  can  call  to 
my  mind  the  meaning  of  virtue  or  justice,  etc.     But  I  cannot 
localize  these  meanings  to  right  or  left,  upwards  or  downwards. 
But  I  can  visualize  a  statue  of  justice,  and  place  my  image  where 
I  will.     Localization  is  possible  mainly  with  visual  images ;  with 
the  other  types  of  imagery  it  is  difficult  or  impossible. 

c.  Only  images  arise  spontaneously  as  illustrations  of  meaning, 
as  has  already  been  made  clear  above. 


CHAPTER  VI 
THE   CHARACTERISTICS   OF   FEELINGS 

(i)   Attributes  characteristic  of  all  feelings. 

a.  Quality.  Feelings  are  mental  states,  with  a  character  of 
their  own.  When  one  looks,  for  instance,  at  a  pretty  color,  one 
experiences — over  and  above  a  shade  that  could  be  matched,  let 
us  say,  on  the  spectrum — a  certain  glow  of  satisfaction  that  he 
terms  pleasure.  The  color  is  not  only  perceived  in  its  visual 
quality,  but  the  subject  reacts  to  the  perception  in  a  special  way, 
and  he  denominates  this  mental  reaction  as  a  feeling  of  pleasure. 
We  will  not  now  inquire  how  many  qualities  of  feeling  there  are. 
There  may  be  only  the  two  qualities,  pleasure  and  pain,  or  there 
may  be  a  tridimensional  system  of  feelings,  as  held  by  Wundt, 
or  there  may  be  an  indefinite  number  of  elementary  feelings 
which  escape  our  powers  of  classification,  much  in  the  same  way 
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as  there  are  an  indefinite  number  of  odors  that  do  not  fit  any 
plan  of  division  and  cataloguing  yet  proposed.  I  think,  too,  that 
the  "glow  of  satisfaction"  of  which  I  spoke  above  is  a  definite 
mental  state.  It  has  only  a  metaphorical  relation  to  sensation — 
not  an  identity  with  the  sensory  glow  which  might  come  from 
the  dilation  of  arterioles.  Feelings  may  be  modified  in  their 
course  by  the  advent  of  sensations.  The  organic  processes  subse- 
quent to  an  affectively  toned  impression,  whose  perception  might 
constitute  feeling,  come,  as  far  as  we  know,  too  late  to  be  the 
feeling  itself  or  the  cause  of  the  feeling.  The  pneumograph  and 
plethysmograph  do  not  show  respiratory  and  vascular  changes 
prior  to  the  affective  consciousness,  but,  on  the  contrary,  subse- 
quent to  it.  The  same  may  also  be  said  of  the  visceral  changes 
due  to  the  secretion  of  adrenaline.  The  temporal  relation  of  feel- 
ing and  the  organic  changes  which  follow  affectively-toned  stim- 
uli preclude  the  identification  of  the  two,  and  even  more  insist- 
ently forbid  the  identification  of  feeling  with  the  perception  of 
such  changes.  For  we  must  believe  that  the  perception  of  these 
changes  must  come  somewhat  later  than  the  very  occurrence  of 
the  changes  themselves. 

We  may,  therefore,  look  upon  the  quality  of  a  feeling  as  pecu- 
liar to  a  definite  mental  state  which  cannot  be  identified  with 
some  kind  of  complex  of  sensations. 

b.  Intensity.  Our  affective  mental  states  manifest  also  de- 
grees of  intensity.  We  can  not  only  be  pleased,  but  also  more 
or  less  pleased.  This  quantitative  graduation  of  our  feelings 
differs  somewhat  from  that  of  sensations.  We  find  that  the  in- 
tensity of  sensation  varies  step  by  step  with  that  of  the  stimulus; 
in  accordance  with  the  law  of  Weber.  Feelings  do  not  vary  in 
this  way,  but,  as  the  stimulus  changes,  manifest  a  phenomenon 
which  is  never  found  in  sensation  or  in  any  other  mental  state 
except  in  feelings  alone.  An  intensity  of  stimulus,  which  on  in- 
creasing augments  more  or  less  a  certain  feeling,  comes  to  a 
point  where  this  feeling  is  gradually  changed  into  one  of  an 
opposite  character.  In  fact,  feelings  may  not  only  increase  with 
the  intensity  of  the  stimulus,  but  also  decrease.  Then,  there  are 
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intensities  of  stimuli  which  are  indifferent,  giving  no  feeling,  or, 
at  least,  approximately  none.  On  either  side  of  this  intensity 
the  subject  responds  with  feelings  of  opposite  character.  Thus, 
feelings  and  sensations  vary  with  the  intensity  of  the  stimulus, 
but  in  different  ways.  We  may  express  this  by  saying  that  the 
intensity  of  feelings  varies  not  only  with  external  stimuli,  but 
also  with  internal  conditions. 

There  is  also  another  difference.  Two  normal  observers  would 
not  vary  much  in  their  estimation  of  the  difference  in  intensity  of 
two  stimuli.  They  would  vary  very  much  in  their  estimation  of 
the  intensity  of  the  feeling  tone,  or  even  of  the  character  of  the 
feeling  tone,  attaching  to  them.  In  fact,  psychoanalysis  suggests 
subjective  factors  in  the  estimation  of  the  character  or  intensity 
of  feelings  which  are  very  complex  and  vary  as  much  as  the 
life  histories  of  the  individuals  who  estimate  them. 

c.  Duration.     Like  all  mental  structures,  feelings  last  a  longer 
or  a  shorter  time.     Their  duration  is,  in  general,  less  sharp  in 
onset  and  cessation  than  is  that  of  sensations.     It  is,  at  times, 
of  an  oscillatory  character,  especially  in  those  feelings  which  form 
parts  of  the  complexes  we  term  emotion — e.  g.,  the  unpleasant- 
ness which  accompanies  the  memory  of  a  recent  painful  event. 
This  oscillation  of  the  feeling  depends,  no  doubt,  on  the  in- 
stability of  the  hold  which  the  idea  that  causes  it  has  on  the 
focus  point  of  consciousness. 

d.  Polarity.     If  we  recognize  pleasure  and  pain  as  consti- 
tuting the  only  feelings,  or  if  we  accept  the  tridimensional  system 
of  Wundt,  then  all  feelings  manifest  what  we  may  term  polarity. 
This  term  indicates  the  variability  of  feelings  between  two  oppo- 
site extremes  which  lie  on  either  side  of  an  indifferent  or  zero 
point.  Pleasure  passes  into  pain,  relaxation  into  tension,  restful- 
ness  into  excitement,  through  an  indifferent  point  that  is  charac- 
terless so  far  as  feeing  is  concerned. 

e.  Subjectivity.     Feelings  are  subjective  in  as  much  as  we  can- 
not distinguish  an  object  felt  and  a  subject  who  feels.     Pleasant- 
ness is  not  attributed  to  the  pleasant  object.      It  is  the  subject 
who  is  pleased.     Language  draws  for  us  this  distinction  between 
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sensation  and  feeling.  We  never  say  "I  am"  of  our  sensations, 
but  always  of  our  feelings.  Of  the  cherry,  e.  g.,  I  say,  "It  is 
red,"  not  "I  am  red" ;  and  though  I  may  say  it  is  pleasant, 
it  is  always  with  a  subconscious  reference  to  myself.  If  I  am 
troubled,  I  say,  I  am  sad.  If  things  fall  out  according 
to  my  expectation,  7  am  pleased.  Things  are  not  looked  upon 
as  troubled  and  sad,  or  delighted  and  joyful,  but  only  the  subject 
who  reacts  in  these  ways  to  his  environment.  With  the  feelings, 
therefore,  we  do  not  have,  on  the  one  hand,  an  object  known, 
and  on  the  other,  a  concept  with  definite  relations  to  its  object; 
»n  the  contrary,  we  have  the  subject  and  the  way  in  which  he  is 
affected.  Feelings,  therefore,  are  subjective,  as  contrasted  with 
sensations  and  meanings,  which  are  objective.10 

f.  Dependence  on  content.  All  feelings  are  reactions  of  the 
mind  to  some  representative  mental  structure.  I  am  never 
pleased  or  displeased,  for  example,  unless  I  am  pleased  or  dis- 
pleased at  something.  It  often  happens,  however,  that  the  cause 
of  delight  and  sorrow  is  subconscious — either  transiently  or  per- 
manently. I  remember  a  young  man  who  hit  his  head  when 
sliding  to  base,  and  suffered  a  commotio  cerebri,  and  was  for 
some  minutes  unconscious.  His  two  sisters  had  recently  died, 
and  for  some  time  before  the  accident  he  was  evidently  depressed. 
On  coming  to,  he  wras  his  old  self  again,  but  his  memory  for 
recent  events  was,  for  the  time,  obliterated.  He  could  not  asso- 
ciate the  present  scene  and  the  individuals  present  with  imme- 
diate past  experience.  The  latest  events  he  could  remember  hap- 
pened some  time  previously.  There  was,  for  a  time,  absolutely 
no  memory  of  his  recent  bereavement.  Gradually  he  came  from 
the  past  to  the  present.  The  expression  of  joy  on  his  face 
changed  to  one  of  worry  and  sadness.  He  said,  "I  know  that 
something  awful  has  happened,  but  I  do  not  know  what  it  is." 
Finally,  he  remembered  the  death  of  his  sisters  and  broke  down 
completely.  There  can  be  no  doubt  that  while  this  -memory  was 

10  This  distinction  is  well  developed  in  the  recent  work  of  Jos.  Frobes. 
Lehrbuch  der  experimentellen  Psychologic.  Band  I.  Abteilung  i.  Freiburg, 
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still  subconscious  his  gaiety  changed  to  sadness.  Thus,  his  feel- 
ings did  not  depend  on  a  conscious,  but  a  subconscious  mental 
content.  Many  will  perhaps  recall  similar  experiences  on  awak- 
ening in  the  morning  after  some  sad  or  happy  event.  For  a 
moment  we  are  gay  or  sorrowful,  and  we  do  not  know  why — 
until,  all  at  once,  we  become  clearly  conscious  of  what  has 
happened. 

Various  pathological  conditions  offer  apparent  exceptions  to 
the  statement  that  feelings  depend  on  content — the  euphoria,  for 
instance,  of  the  paretic.  But  could  not  this  be  accounted  for  by 
conscious  or  subconscious  delusions  of  grandeur?  It  is  easy  to 
point  out  cases  where  apparently  uncaused  feelings  of  pleasure 
and  discomfort  rest  upon  subconscious  mental  content.  It  is 
almost  impossible  to  show  that  there  are  cases  where  no  such  ex- 
planation is  possible.  We  may  look  upon  it,  therefore,  as  almost 
certainly  true  that  all  feelings  depend  on  conscious  or  sub- 
conscious mental  content.  In  this  they  differ  from  sensations, 
images  and  meanings.  These  structures  are  not  subjective  re- 
actions to  content;  they  are  content.  Feelings,  on  the  contrary, 
depend  upon  content  and  are  not  themselves  content. 

(2)   Attributes  characteristic  of  some  feelings  only. 

a.  Dependence  on  sense  organ  and  stimulus.     Some    feelings 
have  an  immediate  dependence    on    the    activity    of    a    sense 
organ, — the  pleasures  and  pains  of  sense.     Feelings  differ,  how- 
ever, from  sensations,  in  as  much  as  the  action  of  a  stimulus  on 
a  sense  organ  is  not  essential  for  their  being.     Thus,  a  mental 
image  may  give  rise  to  a   feeling,  but  never  to  a  sensation. 
Memories  may  be    pleasant    or    unpleasant,  whether  they  are 
images  or  thoughts ;  but  they  do  not  cause  sensations,  except  the 
sensations  of  strain — the  kinaesthesis  common  to  all  mental  activ- 
ity.    But  such  sensations  are  not  produced    immediately,   but 
always  through  the  activity  of  the  muscular  end  organs. 

b.  Analyzableness  into  simpler  feelings.     Some,  but  not  all, 
feelings  are  analyzable  into  simpler  feelings.     Thus,  even  on  a 
pleasure-pain  theory  of  feelings,  certain  effective  states  could  be 
analyzed  into  mingled  feelings  of  pleasure  and  regret. 
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(3)  Attributes  foreign  to  all  feelings. 

a.  Extent.     The  sensation  which  causes  a  feeling  may  be  ex- 
tended, but  I  could  scarcely  say  of  the  pain  of  a  mustard  plaster, 
for  instance,  that  the  pain  itself  was  six  inches  square. 

b.  The  character  of  generality.     I  may  have  a  concept  of 
feeling  which  I  embody  in  my  theory  of  the  affective  mental 
states,  and  this  concept  has  a  certain  character  of  generality.  But 
my  interpretation  of  feeling  is  not  itself  a  feeling. 

Christian  Wolff,  the  Stoics  and  others  seem  to  identify  feeling 
with  the  knowledge  that  something  is  for  the  good  or  ill  of  the 
organism.  But  this  knowledge  is  not  the  same  thing  as  my  re- 
action thereto.  My  knowledge  may  cause  a  feeling,  but  it  is  not 
the  feeling  itself.  The  knowledge  may  be  general,  but  the  feel- 
ing of  pleasure  or  disgust  is  a  quality  by  itself  distinct  from  the 
quality  of  generality. 

c.  A   representative   character.     No    feeling  represents   any- 
thing to  the  mind.     No  feeling  is  in  any  sense  the  copy  of  an 
object,  but  rather  a  certain  peculiar  way  in  which  a  subject  is 
affected  by  an  object. 

(4)  Only  feelings  have 

a.  An  intensity  which  depends  both  on  external  and  internal 
conditions,  as  explained  above. 

b.  Polarity. 

c.  Subjectivity. 

It  will  be  helpful  to  summarize  the  characters  that  we  have 
found  for  meaning,  sensation,  imagery  and  feeling. 

SUMMARY 
A.     On  the  Characteristics  of  Meaning. 

I.     All  meanings  have  the  following  attributes: 

a.  A  certain  character  of  generality,  either  explicit  or 

implicit.      (The  quality  of  meaning.) 

b.  Duration. 

c.  The  power  of  calling  forth  other  meanings. 

d.  All  meanings  are  capable  of  being  in  the  focus  point 

of  attention. 


IMAGE  AND  MEANING  IN  MEMORY  AND  PERCEPTION     209 

2.  All  meanings  have  not,  though  some  have : 

a.  Immediate  dependence  on  an  external  stimulus. 

b.  Immediate  dependence  on  a  sense  organ. 

c.  Analyzableness  into  simpler  meanings. 

d.  Consciousness  of  relation  as  an  integral  part  of 

itself. 

e.  Interpretativeness. 

3.  No  meaning  has : 

a.  Quality  that  is  similar  with  or  identical  to  that  of 

any  sensation. 

b.  Sensory  intensity. 

4.  Only  meanings  possess: 

a.  The  character  of  generality. 

b.  Analyzableness  into  simpler  meanings. 

c.  A  consciousness  of  relation  as  an  integral  part  of 

itself. 

d.  Interpretativeness. 

B.     The  Characteristics  of  Sensation. 

1.  The  common  characteristics  of  all  sensations: 
i.  Objective. 

a.  Quality. 

b.  Intensity. 

c.  Duration. 

d.  Unity  or  multiplicity,  either  simultaneous  or  suc- 

cessive, 
ii.  Subjective. 

a.  Capability  of  being  in  the  focus  point  of  attention. 

b.  Interpretatableness. 

c.  Logical  dependence  on  a  sense  organ. 

2.  Some,  but  not  all  sensations,  have  the  following  charac- 

istics : 

a.  Illustrativeness. 

b.  The  attribute  of  extent. 

c.  Simplicity  or  complexity. 

d.  Dependence  on  an  external  stimulus. 

3.  No  sensation  has  any  of  the  following  attributes : 
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a.  The  character  of  generality  as  explained  above. 

b.  A  consciousness  of  relation  as  an  integral  part  of 

itself. 

c.  The  power  of  calling  forth  (without,  of  course,  the 

intervention  of  a  reflex  action)  another  sensation. 
Meaning,  on  the  contrary,  leads  regularly  and 
spontaneously  to  other  meanings. 

d.  Interpretativeness. 

4.  Characteristics  which  sensations  alone  possess: 

a.  Immediate  dependence  on  an  external  stimulus,  in 

sense  explained  in  context. 

b.  Analyzableness  into  other  sensations. 

C.  The  Characteristics  of  Mental  Images. 

1.  Attributes  characteristic  of  all  mental  images: 

a.  All  the  subjective  and  objective  attributes  of  sensa- 
tions. 

2.  Attributes  characteristic  of  some  images : 

a.  Schematism. 

b.  Illustrativeness. 

c.  Extent. 

3.  Attributes  foreign  to  all  images : 

a.  Generality. 

b.  Interpretativeness. 

4.  Attributes  possessed  by  images  alone. 

a.  They  are  the  only  mental  structures  with  sensory 

attributes  which  are  immediately  independent  of  an 
end  organ. 

b.  Localizableness  at  will. 

c.  Only  images  arise  spontaneously  as  illustrations  of 

meaning. 

D.  The  Characteristics  of  Feelings. 

i.  Attributes  characteristic  of  all  feelings: 

a.  Quality. 

b.  Intensity. 

c.  Duration. 

d.  Polarity. 
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e.  Subjectivity. 

f .  Dependence  on  content. 

2.  Attributes  characteristic  of  some  feelings  only. 

a.  Dependence  on  sense  organ  and  stimulus. 

b.  Analyzableness  into  simpler  feelings. 

3.  Attributes  foreign  to  all  feelings. 

a.  Extent. 

b.  Generality. 

c.  Representation. 

4.  Only  feelings  have : 

a.  An  intensity  which  depends  both  on  external  and 

internal  conditions,  as  explained  above. 

b.  Polarity. 

c.  Subjectivity. 

We  are  now  in  a  position  to  examine  whether  or  not  mean- 
ing is  identical  with  any  of  the  commonly  recognized  structures — 
sensations,  images  or  feelings.  There  are  not  wanting  authors 
who,  in  one  way  or  another,  explain  meaning  as  identical  with 
some  one  of  these  structures.  If  it  were  really  identical  with 
any  of  them,  there  probably  would  have  been  a  more  general 
tendency  to  single  out  some  one  of  these  structures  in  preference 
to  the  others.  The  fact  that  there  is  such  disagreement  as  to 
just  which  one  of  these  structures  is  meaning  is  good  evidence 
that  it  cannot  be  certainly  identified  with  any  of  them. 

One  need  but  compare  the  above  schemata  to  distinguish  be- 
tween meanings  and  sensations,  imagery  and  feeling. 

It  may  be  well,  however,  to  consider  a  few  typical  theories,  for 
on  closer  examination  one  seldom  finds  that  an  author  maintains 
an  exact  identity  between  thought  or  meaning  and  some  one  of 
the  structural  processes.  One  hears  of  some  process  carrying  a 
meaning,  or  even  as  Professor  Titchener  remarks :  "Meaning 
may  be  carried  in  purely  physiological  terms."11  Such  expres- 
sions suggest  at  least  a  difference  between  meaning  and  whatever 
it  may  be  that  carries  it.  It  will  be  well,  therefore,  to  examine 
a  few  typical  theories,  so  that  we  may  have  a  deeper  insight  into 
the  relations  between  meaning  and  the  various  mental  structures. 

11  Text-book  of  Psychology.    1910.  p.  369. 
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PART  IV 
TYPICAL   THEORIES    OF    MEANING 

CHAPTER   I 
MEANING  AND  IMAGERY 

There  has  been  a  decided  tendency  in  English  philosophy  to 
maintain  the  identity  of  thought  and  imagery.  This  tendency 
probably  had  its  origin  in  the  sensationalism  of  Hobbes  (1588- 
1679),  who  attempted  to  explain  all  "ideas"  as  the  result  of 
sensory  activities  and  the  mechanism  of  association.  He  himself 
escaped  the  absolute  identification  of  thought  and  imagery  by  the 
adoption  of  Nominalism.  Nevertheless,  he  gave  an  impetus  to 
English  psychology  which  resulted  in  the  tendency  to  identify 
thought  and  imagery — though  many  Englishmen  followed  his 
own  example  and  became  Nominalists. 

Sir  John  Locke  (1632-1704)  avoided  taking  a  definite  and 
decided  stand  towards  the  problem.  He  tried  to  straddle  its  diffi- 
culties by  laying  down  a  definition  which  includes  not  only  the 
concept  of  meaning  but  also  that  of  imagery.  With  Locke  "the 
idea"  embraces  "whatsoever  is  the  object  of  the  understanding, 
when  a  man  thinks";  and  expresses,  therefore,  "Whatever  is 
meant  by  phantasm,  notion,  species,  or  whatsoever  it  is  which 
the  mind  can  be  employed  about  in  thinking."1 

When,  however,  in  the  famous  passage  criticized  by  Berkeley, 
he  writes,  "Does  it  not  require  some  pains  and  skill  to  form  the 
general  idea  of  a  triangle  .  .  .  for  it  must  be  neither  oblique  nor 
rectangle,  neither  equilateral,  equicrural,  nor  scalenon,  but  all  and 
none  of  these  at  once,"2  it  seems  to  me  that  his  concept  of  an 
idea  was  somewhat  confused  with  that  of  an  image.  For  to 

1  Essay  concerning  Human  Understanding.      Introduction,  ft  8.      (Fraser, 
1894)  Vol.  I,  p.  32). 

2  Essay  IV,  vii  fl  9  (Fraser,  1894,  Vol.  II,  p.  274). 
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get  the  meaning  of  a  plane  triangle  as  an  area  bounded  by 
three  straight  lines  does  not  require  any  great  pains  and  skill. 
Nor  does  it  require  any  great  pains  and  skill  to  see  that  this 
meaning  applies  to  all  sorts  of  triangles.  But  to  image  the  gen- 
eral triangle  would  indeed  be  a  difficult  undertaking. 

Berkeley  (1685-1753)  used  the  word  "idea"  as  synonymous 
with  our  term  image  and  argues  consistently  with  his  definition 
that  there  can  be  no  general  or  abstract  idea.  He  quotes  in  the 
introduction  to  his  Principles  of  Human  Knowledge  Locke's  de- 
scription of  a  triangle  which  is  "neither  oblique  nor  rectangle, 
neither  equicrural  nor  scalenon,  but  all  and  none  of  these  at 
once."  Using  the  word  idea  as  equivalent  to  image,  Berkeley 
then  appeals  to  the  reader  and  asks  if  he  can  form  such  an  idea — 
that  is,  image,  of  a  triangle.  The  answer,  of  course,  is  no.  He 
then  goes  on  to  show  that  many  names  do  not  suggest  any  ideas 
(i.  e.,  images)  to  our  minds.  "That  there  are  many  names  in 
use  among  speculative  men  which  do  not  always  suggest  to  others 
determinate,  particular  ideas,  or  in  truth  anything  at  all,  is  what 
nobody  will  deny."3  Here  again  he  is  perfectly  correct,  if  we 
understand  by  idea  what  we  now  term  image. 

He  then  argues  that  the  abstract  idea  is  nothing  more  than 
our  use  of  a  name  as  a  symbol — to  which  frequently  no  idea 
(that  is,  image)  corresponds. 

James  Mill  (1773-1836)  termed  all  our  conscious  processes 
feelings.  These  he  divided  into  primary  feelings  or  sensations 
and  secondary  feelings  or  images.  Primary  feelings  are  "those 
derived  immediately  from  our  bodies,  whether  by  impressions 
made  on  the  surface  of  them  or  unseen  causes  operating  on  them 
within."4 

Secondary  feelings  he  defined  as  those  "which,  after  the  above- 
mentioned  feelings  have  ceased,  are  capable  of  existing  as  copies 
or  representatives  of  them."5  Primary  and  secondary  feelings 

3  Introduction  to  the  Principles  of  Human  Knowledge,  fl  19.  p.  251.  Eraser's 
edition.  Oxford,  1901. 

*  Analysis  of  the  Phenomena  of  the  Human  Mind,  ch.  V.  Ed.  by  J.  S.  Mill. 
London,  1869.  Vol.  I,  p.  223. 

5  Op.  cit.,  I,  p.  223. 
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may  unite  in  groups  or  trains  and  thus  arise  the  varied  experi- 
ences of  our  mental  life.  When  he  comes  to  explain  the  nature 
of  the  concept  he  distinctly  and  clearly  identifies  it  with  a  fusion 
of  mental  images  from  various  departments  of  sense. 

"If  I  say,  I  have  the  idea  of  a  horse,  I  can  explain  distinctly 
what  I  mean.  I  have  the  ideas  of  the  sensations  of  sight,  of 
touch,  of  hearing,  of  something  with  which  the  body  and  actions 
of  a  horse  have  impressed  me.  .  These  ideas  all  combined,  and 
so  closely,  that  their  existence  appears  simultaneous  and  one. 
This  is  my  idea  of  a  horse.6 

This  same  concept  sometimes  finds  expression  in  modern  med- 
ical literature,  in  studies  of  aphasia,  etc.,  where  the  concept  is 
explained  as  the  excitation  of  various  sensory  areas  in  the  cortex. 

Such  a  complete  identification  of  meaning  and  imagery  as  we 
find  with  James  Mill  is,  I  believe,  a  rather  rare  theory  among 
philosophers.  Only  traces  of  it  are  left  in  the  better  class  modern 
works  on  psychology.  Thus  Miss  Calkins  feels  constrained  to 
make  the  image  one  of  the  elements  of  a  general  notion.  But  why, 
we  might  ask,  a  part  rather  than  a  concomitant  mental  structure 
of  quite  a  different  nature?  Our  study  of  the  temporal  relation 
of  meaning  and  imagery  shows  that  the  general  notion  arises 
before  the  image — which  follows  later  as  an  illustration. 

The  other  element  that  she  recognizes  is  the  "feeling  of  gen- 
erality." This  she  analyzes  into  (a)  the  feeling  with  which  one 
observes  similar  objects  and  (b)  the  feeling  with  which  one  ob- 
serves a  group  of  objects.7  She  probably  uses  the  word  "feel- 
ing" in  the  very  general  sense  defined  previously,8  viz.,  that  of  .any 
conscious  experience. 

But  the  "feeling  of  generality"  is  not  all.  It  is  only  a  pecu- 
liar characteristic  which  colors  our  categories  of  information 
about  an  object  and  makes  us  realize,  if  we  stop  to  think,  that 
these  categories  obtain  of  vast  numbers  of  possible  exemplars.  In 
a  similar  manner  Stout  distinguishes  two  elements  in  an  idea. 
"The  image,"  he  says,  "is  only  one  constituent  of  the  idea;  the 

6  Op.  dt.,  ch.  VI,  Vol.  I,  p.  234. 

7  Cf.  An  Introduction  to  Psychology.    1901,  p.  222. 

8  Op.  dt.,  p.  150. 
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other  and  more  important  constituent  is  the  meaning  which  the 
image  conveys."0  But  is  it  true  that  the  image  conveys  the  mean- 
ing? Our  whole  analysis  of  the  process  of  perception  and  the 
temporal  relation  of  meaning  and  imagery  tell  us  no.  For  how 
can  the  image  convey  the  meaning  when  the  meaning  appears  in 
consciousness  before  the  image?  Stout's  analysis  of  the  relation 
between  meaning  and  imagery  is  characteristic  of  his  whole  work. 
It  is  the  traditional  "writing-desk"  introspective  analysis,  which 
has  been  handed  down  in  English  psychology  since  the  days  of 
Hobbes.10 

In  Titchener's  context  theory  of  meaning  we  have  a  closer 
approximation  to  a  simple  identification  of  meaning  and  imagery 
than  one  would  at  first  suppose.  He  thus  propounds  the  problem 
at  issue. 

"What  mental  processes  in  perception  and  idea  are  the  scien- 
tific equivalent  of  what  we  know  in  everyday  life  as  meaning? 
What  processes  carry  the  meaning?11  The  phrase  "carry  the 
meaning"  seems  to  indicate  that  there  is  a  meaning  which  is 
carried,  over  and  above  the  processes  which  carry  it.  He  can 
scarcely  intend  to  say  precisely  this.  For  if  Titchener  admitted 
such  a  thing  as  a  "meaning"  distinct  from  the  processes  which 
carry  it,  he  would  fall  into  the  snare  he  is  trying  to  avoid  and 
grant  the  existence  of  a  meaning  process  over  and  above  the 
sensory  elements.  The  question  therefore  that  he  raises  is :  What 
mental  processes  are  identical  with,  i.  e.,  are  the  scientific  equiv- 
alent of,  meaning? 

"The  answer  is  that  the  processes  which  surround  the  nucleus 
carry  the  meaning.  Psychologically  considered,  meaning  is 
always  context;  and  the  context  is  the  fringe  of  related  processes 
that  gathers  about  the  central  group  of  sensations  or  images."12. 

There  are  several  sorts  of  fringes. 

9  Manual  of  Psychology.    London,  1899.     Book  IV,  ch.  i,  ff  2,  p.  394. 

10  In  Sully's  Human  Mind  we  have  another  example  of  this  writing-desk 
psychology  compiled  with  great  ingenuity,  fertile  in  theories,  but  neglectful 
of  experimental  facts. 

11  Beginners'  Psychology.     New  York,  1915.    p.  115. 

12  Op.  cit.,  p.  118. 
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a.  Kinaesthesis  and  organic  sensations — phylogenetically  the 

earliest  type  of  fringe. 

b.  Free  images. 

c.  Physiological  processes — i.  e.,  some  set  or  disposition  of  the 

brain.  This  type  of  fringe  Titchener  postulates  when  the 
imaginal  fringe  and  kinaesthetic  setting  are  "conspicuous 
only  by  their  absence."  This,  of  course,  simply  means 
that  he  postulates  a  non-mental13  something  to  account 
for  conscious  phenomena14  which  his  theory  is  inadequate 
to  explain. 

Though  meaning,  according  to  Titchener,  is  not  always  to  be 
identified  with  imagery,  it  is  to  be  so  identified  when  the  images 
form  the  fringes,  e.  g.,  of  a  given  sensation.  If  that  is  the  case, 
meaning  and  imagery  should  in  these  cases  behave  in  identical 
ways.  But  images  do  not  change  their  essential  characteristics 
simply  because  they  are  grouped  about  some  other  mental  process 
as  its  fringe.  Images  do  not  become  general,  they  do  not  inter- 
pret, they  do  not  lose  their  sensory  qualities,  but  remain  what 
they  are,  images  and  not  meanings.  The  gruff  opposition  between 
the  characteristics  of  meaning  and  imagery,  as  outlined  in  the 
above  analysis,15  remains  and  precludes  the  identification  of  the 
two — no  matter  when  and  how  they  appear. 

Furthermore,  how  can  meaning  be  identical  with  context  if 
it  appears  in  consciousness  before  its  context?  The  image  is  not 
the  interpretation  of  the  sensations  (e.  g.,  from  a  group  of  letters 
constituting  a  word),  but  appears  after  the  interpretation  as  an 
illustration  of  the  meaning.  The  meaning  is  the  interpretation 
and  arises  before  the  image,  and  can  never  be  identified  with 
what  is  merely  one  of  the  many  possible  illustrations." 

13  Physiological  as  contrasted  with  psychological. 

14  E.g.,  "the  sense  of  the  pages  read"  p.  120. 

15  Cf.  P. 

10  I  have  given  a  fuller  criticism  and  exposition  of  the  theory  in  the  Psy- 
chological Review,  May,  1915. 
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CHAPTER  II 
MEANING  AND  SENSATION 

There  are  two  distinct  concepts  which  belong  to  the  word 
sensationalism.  One  refers  to  the  theory :  all  thought  consists 
in  sensation;  the  other  to  the  view  that  all  thought  ultimately 
depends  upon  sensation,  there  being  no  such  thing  as  an  innate 
idea.  The  latter  view  is  consistent  with  the  admission  of  thought 
processes  over  and  above  sensations.  The  former  is  not.  Sensa- 
tionalism, in  the  sense  of  the  identification  of  thought  with  sensa- 
tion, has  been  attributed  to  various  writers — and  perhaps  un- 
justly. It  seems  scarcely  credible  that  anyone  could  conceive  of 
sensations  as  we  have  analyzed  them  above17  and  identify  them 
with  thought  or  meaning. 

Aristippus  has  been  made  to  father  the  concept  in  Greek 
philosophy.18  But  when  we  come  to  investigate,  it  is  not  at  all 
clear  that  he  intends  to  maintain  that  all  thought  is  sensation. 
The  source  of  the  opinion  is  probably  the  account  which  Sextus 
Empiricus  gives  of  the  doctrine  of  the  Cyrenaics.19 
But  this  account  deals  with  an  epistemological  rather  than  a 
psychological  problem.  It  merely  states  that  we  can  know  only 
sensory  phenomena,  but  can  never  get  at  their  causes — or  the 
Ding  an  sich.  "That  we  experience  whiteness  and  sweetness, 
they  say,  can  be  maintained  without  fear  of  error,  and  truly  and 
certainly  and  without  apprehension  of  being  questioned ;  but  that 
the  cause  of  what  we  experience  is  white  or  sweet  cannot  be 
shown."20 

So,  too,  when  we  come  to  modern  times,  Condillac  has  been 
looked  upon  as  defending  the  doctrine  that  all  thought  is  sensa- 
tion ;  and  the  prima,  facie  interpretation  of  the  Traite  des  sensor- 

17  P.  192  ff. 

18  See  e.g.,  the  article  on  Sensationalism  in  Baldwin's  Dictionary  of  Philo- 
sophy and  Psychology. 

19  Adv.  Math.  VII,  191  ff. 

20  On  fj.tt>  yap  \evKaiv6fjLe6a,  <j>a<ri,  Kal  y\VKa£6/jLe&a,  dvvarbv  \4ytiv  adtatj/evffTus  Kal 

Kal  fleftalus  Kal  <ive!;e\tyKTw  Sn  82  rb  t/j.iroiiiTiKbv  TOV  iraBovs  \evtcbv  £<rriv  « 
&  iffriv,  ot>x  olov  r'  airo(f>atv€ffdai.     Adv.  Math,  vii,  191. 
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tions,  with  the  statue,  awakening  to  life  and  thought,  as  one 
sensation  after  another  is  added,  points  certainly  in  this  direction. 
Such  passages  as  the  following  indicate  that  he  really  did  identify 
the  two  processes. 

"If  we  consider  that  to  remember,  to  compare,  to  judge,  to  dis- 
cern, to  imagine,  to  be  astonished,  to  have  abstract  ideas,  to  have 
the  concepts  of  number  and  duration,  to  know  general  and  par- 
ticular truths,  are  but  different  modes  of  being  attentive;  that  to 
have  emotions,  to  love,  to  hate,  to  hope,  to  fear  and  wish  are  but 
different  modes  of  desire;  and  that,  finally,  to  be  attentive  and 
to  desire  are — in  their  origin — nothing  else  than  to  sense,  we  will 
conclude  that  sensation  embraces  all  the  faculties  of  the  soul."21 

When,  however,  we  read  such  passages  as  the  following,  we 
wonder  if  we  have  correctly  understood  him: 

"After  it  (the  statue)  possesses  all  at  once  both  touch  and 
smell,  it  notices  the  qualities  of  bodies  by  the  relations  which  they 
have  to  these  two  senses,  and  it  forms  for  itself  general  ideas  of 
the  two  species  of  sensation — sensations  of  touch,  sensations  of 
smell.  For  it  cannot  confound  in  one  single  class  the  impressions 
which  are  made  on  organs  so  different.22 

Condillac,  like  Aristippus,  was  interested  in  an  epistemological 
problem  and  was  bent  mainly  upon  a  criticism  of  Descartes' 
theory  of  innate  ideas.  Did  he  also  hold  that  sensations  were 
the  only  mental  processes,  or  did  he  believe  that  once  they  were 
given  other  powers  were  called  into  action?  It  is  not  for  us  to 
settle  the  problem  here,  but  from  an  historical  point  of  view  it 
is  interesting  at  least  to  raise  the  question  :  Is  the  actual  identifica- 
tion of  thought  with  sensation  an  old  or  a  relatively  new  theory 
of  knowledge?  Certainly  some  authors  who  are  referred  to  as 
claiming  the  identity  of  thought  and  sensation  lead  us  to  believe, 
when  we  examine  their  works,  that  it  is  the  image  rather  than 
the  sensation  to  which  they  refer. 

But  whatever  may  be  said  about  the  real  view  of  a  number 
of  sensationalists — popularly  so  regarded — there  can  be  little 

21Traite  des  sensations.    Paris,  1798.    P.  121-2. 
22  Op.  cit. 
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doubt  about  the  opinion  of  Professor  Knight  Dunlap,  put  forth 
in  his  article  on  Images  and  Ideas.23 

He  starts  the  statement  of  his  position  by  drawing  a  distinc- 
tion between  "consciousness"  and  "content."  "  'Consciousness' 
is  awareness  of  anything  whatever,  and  'content'  is  the  anything 
of  which  one  is  aware."24 

In  his  "System  of  Psychology"25  he  classifies  the  elements  of 
content  as  sensations,  relations,  feelings,  and  images.  Elsewhere 
he  distinguishes26  two  forms  of  consciousness — perception  and 
thought — and  says  that  perceiving  and  thinking  together  embrace 
all  that  can  be  included  under  being  conscious.27 

Having  made  this  distinction,  Professor  Dunlap  goes  on  to 
maintain  that  the  content  of  thought,  viz.,  that  of  which  we  are 
aware  when  we  think,  consists  in  sensations  which  arise  mainly 
from  the  neuro-muscular  ending  of  our  striated  musculature. 
He  would  not  exclude  smooth  muscle  entirely,  but  thinks  that 
its  function  in  thought  is  of  secondary  importance. 

When  we  look  for  the  evidence  on  which  this  remarkable 
theory  is  based  we  find  the  following  steps : 

(i)  The  image  theory  of  thought  processes  cannot  be  main- 
tained, because  in  the  commonly  accepted  sense  there  are  no  such 
things  as  images. 

"The  images  are  operations  of  a  great  variety  of  bodily 
muscles.  The  muscles  of  the  face,  eyeballs  and  vocal  organs  par- 
ticipate in  imagery  to  a  very  important  degree;  the  muscles  of 
the  arms  and  upper  part  of  the  trunk  have  less  to  do,  and  the 
image  functions  of  the  legs  are  perhaps  still  less  important.  The 

23  The  Johns  Hopkins  University  Circular,  March,  1914,  No.  3,  p.  25-41. 

24  L.c.,  p.  22. 

25  New  York,  1912.    Pp.  13  ff. 

26  Thought-Content  and  Feeling.      Psychol.  Review.      1916.      XXIII,  Pp. 
49-70. 

27  It  seems  to  me  that  to  distinguish  consciousness  as  an  "awareness"  that 
one  can  set  over  against  "sensations,"  "images,"  etc.,  has  no  basis  in  fact 
and,  as  Prof.  Lovejoy  says,  justifies  one  sense  in  which  we  can  deny  that 
there  is  any  such  thing  as  consciousness.    Cf.  his  article  on  the  Existence  of 
Ideas.     The  Johns  Hopkins  University  Circular.     March,  1914.     No.  3,  Pp. 
42-99- 
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sexual  organs  sustain  a  certain  amount  of  imaginative  activity 
which,  when  it  occurs,  is  very  definite.  The  muscles  of  the  organs 
of  the  special  senses  are  in  many  cases  concerned  in  'imagery,' 
and  there  is  a  strong  tendency  in  these  cases  to  refer  the  image 
to  the  mode  of  the  special  sense  concerned.  If  the  muscles  of 
the  eye  are  involved  in  the  production  of  an  image,  there  is  a 
tendency  to  classify  the  'image'  as  visual,  and  so  on.  Unques- 
tionably, the  use  of  the  vocal  organs  becomes  more  pronounced 
as  we  advance  in  age  and  education,  and  the  'images'  which  would 
be  naively  classed  as  visual  and  auditory  become  less  conse- 
quential. Olfactory  'images'  ought  at  all  times  to  be  infrequent, 
since  the  muscles  involved  in  the  act  of  smelling  are  not  special- 
ized to  that  function."28 

Images  themselves  being  nothing  more  than  muscular  sensa- 
tions, or  myoaesthesis,  in  Dunlap's  terminology,  it  is  quite  evident 
that  the  ordinary  image  theory  of  the  thought  processes  cannot 
possibly  hold.  In  fact,  to  say  that  thought-content  is  imagery 
is  to  maintain  that  it  is  really  myoaesthesis.  But  how  shoiv  that 
imagery  is  really  identical  with  myoaesthesis f  Dunlap  gives  us 
only  an  ingenious  theory  but  no  demonstration  of  its  validity. 

(2)  "Attention  to  the  direct  content  of  thought  reveals  muscle 
sensations  and  only  muscle  sensations."29  If  this  statement  is  so, 
then,  of  course,  there  is  little  room  for  anything  in  the  content  of 
thought  except  for  muscle  sensations.  One  would  look  for  a 
painstaking  demonstration  of  a  statement  on  which  the  whole 
truth  of  his  theory  depends.  But  one  finds  nothing  but  an  appeal 
to  Dunlap's  own  introspection. 

In  brief,  Dunlap  has  put  forward  a  working  hypothesis,  and 
when  we  boil  down  the  evidence  we  find  that  it  consists  in  the 
rejection  of  the  image  theory  of  thought  and  in  the  fact  that 
Dunlap  himself  can  find  nothing  but  muscular  sensation  when  he 
analyzes  his  own  thought  content.  "Other  observers  do  report 
mental  images.  I  find  introspectively  that  in  many  cases  I  am 
conscious  of  muscular  contractions."30  Dunlap's  muscular  sensa- 

28  Images  and  Ideas,  I.e.,  p.  36. 

29  Images  and  Ideas,  I.e.,  p.  35. 

30  L.c.,  p.  39. 
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tions  are  sufficient  not  only  to  overthrow  the  theories  but  to  dis- 
credit the  facts  of  all  other  observers.  They  are  in  error,  and 
what  they  thought  were  visual  images  or  thought  processes  were 
merely  mistaken  interpretations,  on  their  part,  of  certain  twitches 
of  the  voluntary  muscles. 

If  thought-content  is  identical  with  muscular  sensations,  should 
it  not  have  in  consciousness  the  characteristics  of  sensation  in 
general  ?  Is  not  meaning,  after  all,  to  be  identified  with  thought- 
content?  If  meaning  is  thought-content,  and  if  identical  mental 
states  behave  in  the  same  way  in  consciousness,  one  has  but  to 
examine  their  characteristics,  as  we  have  done  above,31  to  see  that 
the  two  are  not  identical. 

Furthermore,  as  the  experiments  on  the  temporal  relations  of 
meaning  and  imagery  have  shown,  meaning  arises  long  before 
kinaesthesis  and  must  therefore  be  something  quite  different. 

Allied  to  the  extreme  position  of  Dunlap,  but  much  more 
moderate  and  far  less  crude,  is  the  motor  theory  of  Margaret 
Floy  Washburn,  Professor  of  Psychology  in  Vassar  College. 

According  to  Miss  Washburn,  psychology  deals  properly  with 
the  problem  of  the  acquisition  of  new  ways  of  acting  rather  than 
with  the  innate  nervous  organization  of  man  or  animals.  In 
acquiring  new  ways  of  acting  we  simply  make  use  of  innate 
simple  movements  by  developing  new  distributions  of  sensory 
stimuli.  The  essential  feature  of  learning,  therefore,  "consists 
in  the  acquisition  by  a  stimulus,  A,  of  the  power  to  cause  a  move- 
ment whose  original  stimulus,  B,  occurred  together  or  nearly 
together  with  A."32 

What  is  the  relation  of  consciousness  to  movement?  Miss 
Washburn  points  out  that  it  can  be  definitely  proven  that  there 
are  many  movements  of  which  we  are  not  conscious,  e.  g.,  the 
contraction  of  the  iris  under  the  influence  of  light.  It  is  not  evi- 
dent, however,  that  we  are  ever  conscious  without  any  motor 
process  whatever  accompanying  our  mental  states.  She  then 
assumes  as  a  working  hypothesis  that  all  consciousness  is  related 

31  Supra,  Part  III,  ch.  iii-iv. 

32  Pp.  6-7. 
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to  movement.  One  will  look  in  vain  in  her  book  for  the  marshal- 
ling of  evidence  to  prove  this  statement.  Her  book  is  really 
only  an  attempt  to  show  that  many  of  the  facts  of  our  conscious 
life  may  be  accounted  for  if  one  starts  out  with  this  assumption. 
But  the  reader  is  likely  to  forget — and  it  seems  that  the  author 
sometimes  forgets  herself — that  her  starting  point  is  an  assump- 
tion and  not  a  fact 

Having  assumed  that  all  consciousness  is  accompanied  by 
motor  processes,  the  second  step  is  to  maintain,  on  very  slender 
grounds,  that  it  is  dependent  on  motor  responses.  A  sensory 
center,  therefore,  could  never  be  thrown  into  action  by  any  other 
sensory  center,  but  only  by  a  motor  center.  This  being  assumed, 
it  is  not  surprising  to  find  the  author  maintaining  that  "all  asso- 
ciation is  the  association  of  movements."  (P.  88.)  It  is  not 
necessary  that  these  movements  should  in  any  sense  be  fully  exe- 
cuted, but  they  may  be,  and  often  are,  merely  incipient  "tentative 
movements."  In  fact,  one  may  not  be  conscious  of  the  move- 
ments at  all,  but  only  of  the  images  which  result  from  the  move- 
ments. 

In  the  explanation  of  imageless  processes  she  distinguishes  be- 
tween those  which  can  and  which  cannot  be  readily  named.  As  an 
example  of  readily  nameable  mental  processes  she  cites  the  feel- 
ing of  "likeness,"  of  "but,"  "expectation,"  "louder  than,"  and  so 
forth.  She  again  makes  a  supposition.  "Let  us  suppose,"  she 
says,  "that  the  more  readily  nameable  an  imageless  process  is,  the 
more  it  tends  to  have  a  kinaesthetic  basis ;  the  less  readily  name- 
able  it  is,  the  more  it  involves  processes  of  other  modalities,  less 
constant  factors  in  experience."  (P.  197.) 

She  then  intimates  that  the  observers  who  have  reported  the 
existence  of  various  imageless  processes  have  not  paid  due  regard 
to  the  unlocalized  kinaesthetic  sensations  on  which  such  non- 
sensational  mental  content  is  based.  She  then  seeks  a  kinaes- 
thetic "basis"  for  various  imageless  processes.  But  she  nowhere 
explains  the  nature  of  the  superstructure  which  has  the  supposed 
kinaesthetic  basis. 

Furthermore,  one's  motor  reaction  to  the  sounding  of  two  sue- 
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cessive  tones  may  be  different  in  each  case.  He  may,  e.  g.,  make 
each  time  an  involuntary  effort  to  sing  the  tones  and,  on  the 
basis  of  two  different  sets  of  kinaesthetic  sensations  from  the 
larynx,  judge  that  the  two  tones  are  of  different  pitch.  But, 
granted  that  this  is  the  case,  one  must  still  distinguish  the  act 
of  judgment  from  the  evidence  on  which  it  is  based.  One  must 
not  identify  the  antecedent  with  its  consequent;  and,  on  the  other 
hand,  one  must  be  none  the  less  careful  not  to  identify  the  con- 
sequent with  its  antecedent.  Thus,  when  we  read  the  sentence, 
"Expectation  is,  even  in  its  lesser  degrees,  based  on  a  bodily  atti- 
tude that  allows  of  considerable  analysis"  (p.  201),  we  ask  our- 
selves, is  there  not  some  confusion  here  between  the  concept  of 
cause  and  effect.  Do  we  feel  certain  strain-sensations  because 
we  expect  something  to  happen,  because  we  feel  the  tension  in 
our  back  and  neck?  It  is  the  old  question  over  again,  Do  we 
weep  because  we  mourn  or  do  we  mourn  because  we  weep?  It 
is  not  likely  that  the  Lange- James  attitude  will  be  any  more  suc- 
cessful in  the  realm  of  imageless  thought  than  it  was  in  explain- 
ing away  the  emotions. 

In  confining  her  attentions  to  the  basis  of  imageless  content 
Miss  Washburn  has  not  only  involved  herself  in  certain  diffi- 
culties about  the  relation  between  cause  and  effect,  but  she  has 
also  evaded  the  very  issue  that  she  should  have  met  squarely  and 
in  the  open.  What  is  the  superstructure  which  has,  let  us  say, 
this  kinaesthetic  basis  ?  Visual  imagery  and  all  other  imagery  is 
inadequate  to  account  for  its  all  too  vast  extent.  It  is  not  sensa- 
tion. It  is  not  affection.  It  is  none  of  these  things,  and  yet  it 
is  the  solid  material  of  the  continuous  and  unbroken  sequence  of 
our  thought,  our  knowledge,  our  insight  into  intricate  problems, 
our  clear-cut  notions  about  things,  our  ideals  of  conduct  and  our 
principles  of  action. 

Miss  Washburn  has  attempted  her  task  boldly.  One  admires 
the  ingenuity  with  which  she  weaves  hypotheses.  But  it  would 
have  been  better  to  have  built  a  secure  foundation,  and  then  to 
have  faced  the  realities  of  psychology  rather  than  to  have  lived 
in  kinaesthetic  dreams. 
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Sensationalism  must  face  the  issue  squarely  and  show  a  real 
identity  between  the  content  of  our  thought  and  the  structural  ele- 
ments that  it  recognizes,  or  give  up  the  battle  and  own  that 
thought-content  is  none  of  these  things,  but  a  mental  process 
distinct  from  all  others,  unique  in  its  nature,  and  possessed  of 
its  own  special  characteristics. 


CHAPTER  III 
THOUGHT  AND  LANGUAGE 

So  gut  ime  die  Sprache  Darstellung  von  Gedanken  ist,  ist  auch  die  Biihne 
Darstellung  der  Welt,  das  Portrait  Darstellung  einer  Person.  So  wenig  das 
Portrait  die  Person  selbst,  so  wenig  die  Biihne  die  Welt  ist:  eben  so  wenig 
ist  die  Sprache  der  Gedanke;  sondern  wie  die  Biihne  die  Welt  bedeutet,  eben 
so  bedeutet  die  Sprache  den  Gedanken.  H.  Steinthal.  Grammatik,  Logik  und 
Psychologic.  Berlin,  1855.  P.  357. 

If  thought  and  language  are  looked  upon  as  identical,  two  alter- 
natives are  possible :  ( I )  The  flatus  vocis  might  be  considered  as 
the  actual  sensations  from  the  laryngeal  musculature.  This  is  a 
tendency  which  finds  favor  with  not  a  few  psychologists  of  the 
present  day.  Or  it  might  be  looked  (2)  upon  as  the  verbwn  men- 
tale,  the  auditory  image,  or  perhaps  a  visual  or  kinaesthetic  image, 
but  not  the  actual  sensations  themselves  which  are  involved  in 
speaking. 

The  controversy  about  the  relation  between  the  name  and  the 
concept  dates  back  to  the  days  of  the  Middle  Ages,  when  the 
schools  of  Nominalism  and  Realism  were  formed.  But  accord- 
ing to  M.  de  Wulf  it  is  extremely  unlikely  that  the  absolute  identi- 
fication of  thought  and  word  was  maintained  in  the  Middle  Ages. 
"For  our  own  part,"  he  says,  "we  believe,  in  opposition  to  what 
has  been  the  generally  received  teaching,  that  Nominalism,  in  the 
sense  just  defined,  never  existed  in  the  Middle  Ages.83 

And  indeed  it  would  really  seem  that  certain  evident  considera- 
tions should  preclude  any  such  theory.  If  words  are  thoughts 

"History  of  Medieval  Philosophy.  Trans,  by  Coffey,  London,  1909,  p. 
151.  He  cites  Mercier  (Criteriologie  generate.  5th  edition,  p.  356)  and 
Windelband  (in  Grober,  Grundriss  der  roman.  Phil.  ii.  3,  p.  559,  n.  i)  as 
coinciding  in  the  same  view. 
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and  thoughts  are  words,  why  is  it  that  we  do  not  understand  a 
new  word  as  soon  as  we  hear  it  or  speak  it?  Why  can  we  not 
learn  to  understand  a  foreign  language  simply  by  learning  to 
pronounce  it  ?  Why  is  it  that  sometimes  we  know  what  we  want 
to  say  but  cannot  find  words  to  express  the  thoughts  that  are 
in  our  minds?  These  and  many  similar  considerations  seem  so 
evident  that  we  can  scarcely  conceive  of  anyone  thinking  about 
the  matter  at  all  seriously,  and  then  concluding  that  thought  or 
meaning  is  really  nothing  but  the  mere  flatus  vocis,  the  kinaes- 
thesis  of  the  larynx  or  the  internal  imagery  of  the  word.  For 
all  these  things  may  be  perfect  and  the  word  remain  utterly  mean- 
ingless, evoking  no  thought  whatever. 

Thus  even  in  modern  times  Nominalists  as  a  rule  do  not  main- 
tain any  such  naive  identification.  Let  us  take  for  example 
Hume  and  Taine. 

Hume  divides  all  our  mental  states  into  impressions  and 
ideas.34  By  impressions  he  understands  "all  our  sensations,  pas- 
sions and  emotions  as  they  make  their  first  appearance  in  the 
soul."  By  ideas,  on  the  contrary,  he  understands  the  "faint 
images  of  these  in  thinking  and  reasoning."  From  his  subse- 
quent description  it  is  evident  that  what  we  have  termed  mental 
images  Hume  would  call  ideas.  He  made  no  distinction  between 
image  and  thought. 

Abstract,  universal  concepts,  according  to  Hume,  are  neither 
impressions  nor  ideas — because  of  their  general  character,  which 
is  not  given  in  perception — for  in  perception  we  apprehend 
always  an  individual,  never  anything  general.  How  does  Hume 
account  for  these  ideas  ? 

He  invokes  the  aid  of  the  habit  an  individual  forms  of  apply- 
ing one  and  the  same  name  to  individuals  who  resemble  each 
other. 

"When  we  have  found  a  resemblance  among  several  objects, 
that  often  occur  to  us,  we  apply  the  same  name  to  all  of  them, 
whatever  differences  we  may  observe  in  the  degrees  of  their 

34  Cf.  David  Hume :  A  treatise  on  human  nature.  Edited  by  Green  &  Grose. 
2  vols.  London,  1898. 
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quantity  and  quality,  and  whatever  other  differences  may  appear 
among  them."38 

But  even  this  is  not  the  whole  process.  There  is  no  simple 
identification  of  the  meaning  even  with  the  habit  of  naming. 
Besides  the  name  there  is  the  mental  image  of  some  individual 
and  the  ability  to  image  any  other  individual  of  the  class. 

"The  word  raises  up  an  individual  idea,  along  with  a  certain 
custom  (of  calling  any  of  a  group  of  objects  by  some  name)  ; 
and  that  custom  produces  any  other  individual  one  for  which 
we  may  have  occasion.  But  as  the  production  of  all  the  ideas, 
to  which  the  name  may  be  applied,  is  in  most  cases  impossible,  \ve 
abridge  that  work  by  a  more  partial  consideration,  and  we  find 
few  inconveniences  to  arise  in  our  reasoning  from  that  abridg- 
ment."36 

In  a  similar  manner  it  was  held  by  Taine  that  the  universal 
idea  is  a  name — not  the  mere  sound  of  the  word,  but  a  name 
with  a  significance.  This  significance  consists  in  a  tendency  to 
image  a  particular  exemplar  or — if  the  exemplar  or  its  image  is 
present  to  the  mind — in  a  tendency  to  name  the  image.  Image 
and  name  constitute  a  kind  of  couple  indissolubly  bound  the  one 
to  the  other.  Foreign  words  or  non-sense  syllables  are  not  con- 
nected with  any  image;  hence  they  have  no  significance.  "What, 
therefore,  we  call  a  general  idea,  a  comprehensive  view,  is  only 
a  name:  not  the  simple  sound  that  vibrates  in  the  air  and  strikes 
our  ear,  or  the  collection  of  letters  which  blacken  the  paper  and 
attract  the  eye — not  even  these  letters  perceived  mentally,  or  this 
sound  pronounced  mentally,  but  this  sound  or  these  letters  en- 
dowed, when  we  experience  or  imagine  them,  with  a  double 
property,  that  of  arousing  in  us  images  of  individuals  belonging 
to  a  certain  class,  and  of  these  individuals  only;  and  the  property 
of  reviving  when,  and  only  when,  an  individual  of  this  same  class 
is  present  to  our  memory  or  experience."37 

Hume  and  Taine  are  no  doubt  attempting  to  escape  the  diffi- 

85  Op.  cit.,  Part  I,  Sect,  vii,  p.  328. 

86  Op.  cit.  p.  328-9. 

37  H.  Taine.     On  Intelligence.     Trans,  by  T.  D.  Haye.     New  York,  1872. 
P.  13- 
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culties  of  the  simple  identification  of  thought  and  language.  And 
so  they  introduce  the  theory  of  actual  and  potential  images, 
adding  a  signification  to  the  name. 

There  are  not  wanting,  however,  examples  of  writers  who  go 
very  far  towards  an  absolute  identification. 

A  somewhat  extreme  position  is  that  of  Dr.  Frangois 
Moutier.38  His  starting  point  is  in  the  study  of  aphasia.  He 
finds  that  those  afflicted  with  aphasia  are  not  only  incapable  of 
speech,  but  suffer  also  a  general  impairment  of  their  mental 
powers.39  He  argues  that  there  is  no  distinction  between  thought 
and  speech.  Not  only  is  there  no  distinction  between  thought 
and  speech,  but  there  is  also  no  such  thing  as  a  mental  image  dis- 
tinct from  the  word.  "One  cannot  define  the  image;  it  escapes 
every  analysis  and  lies  outside  of  all  reality.  It  does  not  exist. 
We  reject  formally  the  existence  of  images."*0  This  extreme 
statement  is  modified  in  the  context.  He  seems  to  maintain  that 
thought,  image  and  word  are  all  one  and  the  same  process.  This 
modification  involves  him  in  apparent  contradictions.  He  gets 
out  of  the  difficulty  that  an  aphasic  may  be  able  to  describe 
an  object  he  cannot  name  by  saying  that  "the  word  is  a  sound 
to  which  we  attach  an  intellectual  value  .  .  .  But  this  intellectual 
representation  is  not  attached  to  the  word  alone ;  there  are  other 
signs  in  our  mind.  These  are  the  visual  memories,  the  auditory 
impressions,  and  the  tactile  and  kinaesthetic.  All  the  sensations, 
in  a  word,  which  can  be  wakened  in  us  by  an  object  are  signs 
representative  of  this  object.  The  word  is  only  a  symbol,  a  con- 
cise formula.  It  can  disappear.  Nevertheless,  we  would  con- 
tinue to  think  by  signs.41  Here  we  have  intellectual  representa- 
tions, sensory  memories  and  words  all  distinguished.  A  little 
later,  he  says :  "Thoughts,  words,  and  those  abstractions  the 
images,  form  one  indissoluble  whole  in  which  no  element  is  dis- 
tinct.42 I  am  unable  to  harmonize  these  apparent  contradictions. 

38  Cf.  L'Aphasie  cle  Broca.    Paris,  1908.     Part  III,  ch.  VII,  pp.  234-244. 

39  Cf.  op.  cit.,  Part  III,  ch.  iv. 

40  Op.  cit.,  p.  244. 

41  Op  cit.,  p.  238. 

42  Op.  cit.,  p.  239. 
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There  is  no  such  thing  as  an  image,  and  still  we  can  think  with- 
out words  in  terms  of  such  signs  as  visual  memories.  There  can 
be  no  such  thing  as  a  distinction  between  thinking  with  ideas  and 
thinking  with  words  (P.  237),  and  still  thought  is  possible  with- 
out words  (P.  238).  One  can  only  conclude  that  Dr.  Moutier 
has  not  come  to  a  clear  understanding  of  the  problem  he  is  dis- 
cussing or  is  grappling  with  difficulties  that  his  psychological 
theory  cannot  solve. 

In  modern  experimental  psychology  various  writers  hint  that 
at  times  at  least  meaning  and  verbal  imagery  are  identical. 

Professor  Watson  looks  upon  the  theory  that  thought  is  kin- 
aesthesis  as  tenable.  He  distinguishes  two  kinds  of  kinaesthesis : 
(a)  that  of  feeling  the  customary  movements  involved  in  our  use 
of  the  object;  (b)  the  "sensori-motor  processes  in  the  larynx." 
The  laryngeal  processes  he  supposes  to  be  identical  with  "image- 
less  thought."43 

Have  we  not  in  such  a  theory  as  this  the  identification  (in 
some  cases  at  least)  of  the  thought  with  the  mere  flatus  vocisf 
And  is  it  not  subject  to  all  the  difficulties  I  have  mentioned  above? 

Laryngeal  sensations  have,  after  all,  the  characteristics  of 
sensation  and  not  of  meaning. 

Besides,  the  temporal  relations  of  meaning  and  imagery  again 
preclude  the  adoption  of  any  such  view.  In  the  naming  of 
pictures  meaning  comes  before  the  name.  If  this  is  so,  how  can 
laryngeal  kinaesthetis  be  necessary  for  or  identical  with  meaning? 
Again,  one  can  be  in  doubt  as  to  which  of  two  names  belong  to 
a  given  picture  and  finally  decide  that  one  or  other  is  more  appro- 
priate. Or,  again,  he  may  give  a  picture  a  name  and  know  that 
it  is  inappropriate.  All  this  consciousness  which  accompanies 
naming  indicates  that  words,  after  all,  are  but  signs.  Like  all 
signs,  they  have,  on  the  one  side,  something  that  is  signified  and 
on  the  other,  a  signification  in  the  mind  of  him  who  uses  the 
sign.  What  is  this  "signification"?  The  image  theory  of  Hume 
and  Taine  has  really  been  considered  above  in  the  chapter  on 

43  Cf.  Psychology  as  the  Behaviorist  Views  It.  Psychol.  Rev.,  1913-  XX, 
174- 
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meaning  and  imagery.  The  signification  is  not  the  imagery. 
Hume  indicated  as  much  when  he  admitted  the  process  of  abridg- 
ing the  work  of  imagery  connected  with  naming.  Our  experi- 
ments have  shown  that  such  imagery  is  often  lacking,  and  when 
it  does  come  arrives  after  the  signification  of  the  name — too  late, 
therefore,  to  account  for  it. 

Binet  and  Simon  call  attention44  to  the  fact  that  words,  after 
all,  only  express  a  fragment  of  our  thoughts.  If,  for  instance, 
someone  is  asked,  "Have  you  read  such  and  such  a  book?"  and 
answers  "No,"  this  little  word  stands  for  the  phrase,  "No,  I  have 
not  read  the  book  of  which  you  speak."  We  might  suppose  that, 
with  normal  individuals,  such  a  word  as  "no"  is  accompanied  by 
internally  spoken  phrases.  But  not  so  with  the  imbeciles.  Some 
of  these  have  a  vocabulary  of  only  five  or  six  words,  and  still 
they  understand  spoken  language.  With  such  patients,  it  is  im- 
possible that  their  spoken  language  should  be  co-extensive  with 
their  thoughts.  Furthermore,  with  their  utterly  inadequate  vo- 
cabulary they  sometimes  express  thoughts  which  cannot  be 
imaged,  e.  g.,  "I  cannot  write,  because  I  am  sick,"  and  various 
other  relational  concepts.  (Cf.  P.  337.)  The  thought  of  im- 
beciles, therefore,  is  distinct  from  words  and  images. 

This  account  of  the  intelligence  of  imbeciles  is  confirmed  by 
observation  of  the  growing  infant.  The  understanding  of  spoken 
language  develops  some  time  before  the  power  of  speech  itself. 
Kathleen  Carter  Moore  observed  a  period  in  the  development  of 
her  infant  in  which  the  number  of  meanings  that  the  child  was 
capable  of  grasping  far  exceeded  the  words  in  its  vocabulary.  This 
period  extended  from  the  fifty-eighth  to  the  eighty-fourth  week. 
During  that  time  the  child  acquired  but  fifty-three  words,  yet  he 
was  familiar  with  many  objects  and  could  point  them  out  when 
he  heard  their  names.  This  showed  that  his  perception  of  things 
exceeded  considerably  his  use  of  words.45 

The  imbecile  simply  stops  short  at  this  period  of  development 
and  never  acquires  the  use  of  language  in  expressing  thought. 

44  Langage  et  Pensee.    L'Annee  psychologique,  1908.    XIV,  p.  334  ff. 

45  The  Mental  Development  of  a  Child.    Psychol.  RCT.  Mon.,  Suppl.  I,  No. 
3,  P.  123. 
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If  both  child  and  imbecile  possess  thoughts  for  which  they  have 
no  corresponding  words,  it  is  perfectly  evident  that  the  kinaes- 
thesis  of  speech  cannot  in  these  cases  be  identified  with  thought. 

Would  it  be  possible  to  account  for  their  thoughts  by  the  kin- 
aesthesis  of  the  voluntary  muscles?  Besides  the  evidence  from 
the  temporal  relation  of  kinaesthesis  and  meaning,  such  instances 
as  the  following  are  not  without  significance.  I  remember,  in  the 
early  days  of  my  priesthood,  attending  a  young  man  in  the  hos- 
pital who  had  injured  his  spinal  cord  by  diving  in  shallow  water. 
When  I  arrived  the  respiratory  center  was  already  involved  and 
the  doctors  were  tiding  over  a  crisis  by  artificial  respiration.  It 
was  evident,  however,  that  he  knew  that  I  was  a  priest  and  was 
glad  that  I  had  come.  The  doctors  left  me  alone  with  him  for 
a  while,  so  that  I  could  hear  his  confession.  But  he  could  not 
speak  and  his  arms  and  legs  were  paralyzed.  He  could,  how- 
ever, blink  his  eyes.  By  having  him  blink  once  for  yes  and  twice 
for  no  I  was  able  to  carry  on  a  conversation  with  him.  That  he 
understood  me  there  can  be  no  doubt.  Did  that  understanding 
consist  in  the  blinking  of  his  eyes  and  the  twitching  of  his  facial 
muscles?  Or  did  these  things  merely  express,  feebly  and  inade- 
quately, the  storm  of  thought  of  a  dying  man  in  the  presence 
of  a  priest?  It  seems  to  me  that  only  blind  devotion  to  a  theory 
will  make  it  possible  to  identify  his  flow  of  consciousness  in  his 
last  hours  with  the  contraction  of  a  few  muscles  which  had  cer- 
tainly never  been  used  before  in  any  similar  situation. 

Thought  and  language  are  two  different  things,  although  they 
interact  one  upon  the  other.  But  the  extent  and  value  of  these 
interactions  need  not  be  considered  here,  for  our  present  object 
is  only  to  show  that  they  were  not  identical. 

CHAPTER    IV 

MEANING  AND  THE  AFFECTIVE  MENTAL  STATES 
Thought  and  feeling  have  so  many  points  of    difference  be- 
tween   them  that  it  seems  scarcely  possible  that  anyone  would 
invoke  the  aid  of  the  one  in  expaining  the  nature  of  the  other. 
Nor  has  anyone,  as  far  as  I  know,  maintained  an  actual  identity 


between  these  two  forms  of  mental  states.  Some,  however,  real- 
izing the  inadequacy  of  imagery  alone  to  account  for  meaning 
and  being  unwilling  to  depart  from  the  traditional  sensationalism, 
have  attempted  to  support  the  weakness  of  the  sensory  elements 
by  ranging  beside  them  the  emotional.  Thus  Wundt,  when 
Buhler  accused  him  of  marshalling  nothing  but  pale  and  wan 
memory  images  to  fill  up  the  ranks  of  thought,  complained  most 
bitterly  that  he  did  him  an  injustice,  and  proceeded  to  point  out 
that  the  fleeting  images  of  the  background  of  consciousness  were 
accompanied  by  an  emotional  effect  that  was  adequate  to  the 
character  of  the  thought.46 

He  justified  this  by  appealing  to  the  experiments  of  Ouandt 
on  the  span  of  consciousness.  The  recognition  of  the  identity 
of  two  groups  of  rhythmically  accentuated  taps  is  not  effected  by 
auditory  imagery,  but  by  a  resultant  total  feeling  which  is  built 
upon  a  series  of  rhythmic  partial  feelings  of  lower  orders.  Thus, 
too,  in  the  act  of  thought  there  is  a  total  feeling  adequate  to  the 
situation.  This  is  built  upon  the  feelings  associated  with  the 
imagery  derived  from  past  experience,  which  rests  in  the  back- 
ground of  consciousness  dark  and  invisible  except  for  the  frag- 
ments which  a  good  observer  may  discover  hovering  in  the  depths 
of  consciousness. 

Akin  to  the  position  of  Wundt  is  that  of  Richard  Miiller- 
Freienfels.47  He  points  out  the  utter  insufficiency  of  mental 
imagery  to  account  for  the  thought  processes.  The  imagery,  he 
says,  is  often  only  subsidiary,  often  subsequent  to  the  thought 
process,  and  often  entirely  lacking.  He  would  lay  the  main  stress 
upon  feeling  and  the  motor  tendencies  which  they  often  involve. 
Then  complex48  of  feelings  and  motor  tendencies  constitute  a 
mental  attitude  which  is  the  essence  of  the  thought  processes.  By 

46  Cf.  his  article  Uber  Ausfrageexperimente  und  iiber  die  Methoden  zur 
Psychologic  des  Denken.    Psychol.  Studien,  1907    III,  p.  301-360. 

47  Cf.  his  article  Der  Einfuss  der  Gefiihle  und  motorischen  Faktoren  auf 
Assoziation  und  Denken.    Archiv.  f.  d.  ges.  Psychologic,  1913.     XXVII,  pp. 
381-430. 

48  He  calls  this  elsewhere  Die  Reaktionseinheit  der  Wahrnehmung,    Typen- 
vorstellungen  und  Begriffe.    Zeitschr.  fur  Psychologic,  1913.     LXIV,  p.  389. 
It  is  this  that  gives'the  universal  character  to  the  perception. 
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"feelings"  Miiller-Freienfels  understands  a  great  deal  more  than 
the  simple  classic  elements  of  pleasure  and  pain.  They  are  very 
manifold — precisely  to  what  extent  Miiller-Freienfels  does  not 
say.  Nor  is  he  willing  to  maintain  any  definite  theory  of  feeling. 
He  looks  upon  it  as  sufficient  to  point  out  the  close  connection  be- 
tween feelings  and  motor  tendencies.  It  is  this  union  that  makes 
of  them  the  driving  forces  of  our  nature  and  the  guiding  prin- 
ciples of  our  thoughts.  Thought,  however,  is  but  directed  by 
thought,  and  at  bottom  all  thought  is  feeling  plus  the  motor  ten- 
dencies which  are  involved. 

I  could  entirely  agree  with  Miiller-Freienfels  and  his  criticism 
of  the  associational  psychology  if  by  feeling  one  would  under- 
stand not  only  affective  mental  processes  but  also  representative 
mental  processes,  distinct  from  imagery.  Take,  for  example,  the 
passage,  he  cites  from  Shakespeare: 

Her  beauty  hangs  upon  the  cheek  of  night 
As  a  rich  jewel  in  an  Ethiop's  ear: 
Beauty  too  rich  for  use,  for  earth  too  dear ! 
So  shows  a  snowy  dove  trooping  with  crows, 
As  yonder  lady  o'er  her  fellows  shows. 

I  cannot  see  beauty  hanging  upon  the  cheek  of  night  at  all. 
Various  other  images  arise  in  my  mind,  but,  as  Miiller-Freienfels 
remarks,  they  are  wholly  insufficient.  There  is  something  else 
that  enters  into  the  situation.  One  part  is  the  affective  element, 
but  another  part  can  only  be  designated  as  meaning.  It  is  not 
the  imagery,  nor  can  I  identify  it  with  any  motor  tendencies.  If 
we  are  to  retain  the  term  feeling  in  psychology,  to  designate  a 
class  of  mental  processes  contrasted  with  those  that  represent,  we 
cannot  call  meaning  a  feeling.  Feeling  as  an  affective  state  is 
not  knowing  and  understanding.  The  two  concepts  must  be  held 
apart  if  we  are  going  to  have  clear  and  definite  notions  of  the 
elements  of  our  mental  life. 

In  Miiller-Freienfels  we  have  another  example  of  one  who 
recognizes  the  existence  of  imageless  meaning.  This  is  the  im- 
portant point.  One  may  welcome  his  admission  of  the  fact  with- 
out being  obliged  to  follow  him  in  his  attempt  to  label  imageless 
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thought  as  feeling  or  explain  it  as  a  complex  of    feelings  and 
motor  tendencies. 

Binet  and  Simon  also  attempt  to  connect  thought  with  the  emo- 
tional rather  than  allow  it  to  belong  to  the  intellectual  side  of 
our  mental  life. 

"At  all  events  we  believe  that  we  have  established  beyond 
doubt,  by  precise  observations,  that  there  is  a  thought  zuithout 
images,  a  thought  without  words,  and  that  thought  consists  in  an 
intellectual  sentiment."*0  (Sentiment  intellectuel. ) 

But  what  they  proved  was  only  that  thought  exists  without 
image  and  without  words.  They  did  not  show  that  meanings  are 
emotions,  although,  of  course,  they  may  often  be  accompanied 
by  affective  mental  states. 

The  fundamental  difficulty  of  a  sensationalist  psychology  is  to 
account  for  meaning — for  the  logical  something  which  is  our 
knowledge  of  what  an  object  is  or  which  constitutes  our  inter- 
pretation of  a  word  or  a  phrase,  or  in  which  consists  our  insight 
into  the  dominant  thoughts  in  some  treatise. 

This  meaning,  as  we  have  seen,  is  a  piece  of  knowledge,  and 
as  such  belongs  to  the  representative  side  of  our  mental  life.  We 
may  study  the  feelings  and  emotions  that  accompany  it  if  we  will, 
but  so  long  as  we  understand  by  feelings  the  affective  mental 
states,  they  can  never  pertain  to  the  content  of  our  thought.  To 
attempt  to  explain  thought  by  feeling  would  necessiate  the  split- 
ting in  two  of  the  affective  mental  states.  We  should  have  to 
recognize  a  class  of  feelings  which  did  not  represent  objects  but 
in  which  our  attitude  towards  objects  consists.  Then  we  should 
have  to  maintain  the  existence  of  a  class  of  feelings  capable  of 
accounting  for  logical  definitions.  But  why  quarrel  about 
words  ?  The  admission  of  any  such  class  of  feelings  is  paramount 
to  the  recognition  of  thought  processes  as  something  distinct 
from  images  and  genuine  feelings.  And  thus  would  be  estab- 
lished a  category  of  mental  structures  sui  generis,  whether,  with 
Wundt,  we  might  speak  of  them  as  "adequate  feelings"  or  prefer, 
with  Binet,  to  call  them  intellectual  sentiments. 

49  Binet  et  Simon,  Langage  et  Pensee.  L'Annee  psychologique,  1908.  XIV, 
P.  339- 
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CHAPTER   V 
THOUGHT  PROCESS  AS  MEANING 

There  is  a  tendency  in  certain  quarters  of  the  psychological 
world  to  apply  to  the  discussion  about  imagery  and  meaning  the 
legal  maxim  that  "possession  is  nine-tenths  of  the  law."  And 
so  an  attempt  is  made  to  have  it  appear  that  the  sensationalists 
are  in  possession  of  the  field,  and  that  the  "new  element"  termed 
thought  must  establish  itself  very  thoroughly  before  its  claim  to 
specific  recognition  may  even  be  entertained.  Thus  Titchener, 
referring  to  "relational  processes,"  "conation"  and  "thoughts," 
says :  "The  great  majority  of  such  pretenders  may,  however,  be 
passed  over  in  silence.  They  die  and  are  dissected  in  the  pages 
of  psychological  magazines,  and  do  not  live  long  enough  to  be 
mentioned  in  text-books."50  Again,  he  professes  to  be  on  the 
look-out  for  these  strange  "imageless  thoughts,"  as  if  he  were  an 
astronomer  seeking  a  glimpse  of  a  new  comet  that  only  a  few 
privileged  observers  had  ever  seen  before.51 

And  I  have  heard  Biihler  spoken  of  as  the  "discoverer"  of 
imageless  thought,  much  as  one  might  refer  to  a  chemist  who  had 
prematurely  put  forth  a  theory  of  a  new  element  which  might, 
after  all,  turn  out  to  be  only  a  new  compound  of  previously  well- 
known  substances. 

Is  it  not,  after  all,  a  little  disingenuous  to  try  to  make  it  appear 
that  the  thought  processes  are  pretenders,  who  at  this  late  date 
lay  claim  to  a  portion  of  the  field  that  the  sensational  elements 
have  hitherto  occupied  entirely  and  without  dispute  ? 

Certainly  the  distinction  between  sense  knowledge  and  thought 
processes  has  not  been  discovered  in  this  our  day.  Nor  is  the 
theory  of  imageless  thought  so  new  that  any  modern  psycho- 
logical laboratory  should  be  thrown  into  a  state  of  excited  ex- 
pectancy in  the  hope  that  one  real  genuine  thought  might  make 
an  appearance  within  its  hallowed  precincts. 

The  distinction  can  be  traced  in  our  occidental  thought  as  far 

SOA  Text-book  of  Psychology,  1911.     P.  49. 

B1  Cf.  Titchener,  Lectures  on  the  experimental  Psychology  of  the  Thought- 
Processes.    1909.    P.  180. 
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back  as  the  days  of  Democritus  (born  about  460  B.  C.)  and 
Anaxagoras  (born  about  500  B.  C.).  Zeller  says  of  Anaxagoras: 
"As  to  the  share  of  the  vovs  in  sense-perception,  he  does  not  seem 
to  have  expressed  any  definite  opinion,  but  to  have  presupposed, 
notwithstanding  that  voi3s  is  the  percipient  subject,  while  the  senses 
are  merely  organs  of  perception."52  Again:  "Among  mental 
activities  Anaxagoras  seems  to  have  kept  that  of  the  intellect 
principally  in  view,  as,  indeed,  knowledge  appeared  to  him  per- 
sonally to  be  the  highest  end  of  life.  But  though  he  decidedly 
gave  the  preference  to  thought  over  sensible  perception,  yet  he 
seems  to  have  treated  more  at  length  of  the  latter  than  the 
former."53 

It  can  scarcely  be  doubted  that,  even  as  far  back  as  pre-Socratic 
philosophy,  the  difference  between  sense  and  intellect  and  between 
sensations  and  thought  processes  was  already  perceived.  But  in 
Plato,  at  all  events,  we  have  a  very  clear  distinction  between  sen- 
sation, imagination  and  understanding.  The  concept  of  the  image, 
as  an  illustration  of  the  meaning,  is  very  clearly  and  picturesquely 
expressed  in  the  Philebus.  Not  only  does  he  describe  the  image 
as  an  illustration  of  the  meaning,  but  he  also  approaches  very 
close  to  the  theory  of  categories  in  perception,  which  I  have  re- 
peatedly suggested  in  this  monograph. 

In  the  dialogue  in  question  Socrates  has  been  describing  how 
an  object  at  a  distance  may  not  be  seen  very  clearly  and  so  vari- 
ously interpreted.  He  then  proceeds  to  give  his  explanation  of 
the  way  in  which  this  occurs. 

"Memory  and  perception  meet  [assimilation  of  incoming  sensa- 
tions to  revived  categories] ,  and  they  and  their  attendant  feelings 
seem  to  me  almost  to  write  down  words  in  the  soul;  and  when 
the  inscribing  feeling  writes  truly,  then  true  opinion  and  true 
propositions,  which  are  the  expressions  of  opinion,  come  into  our 
souls.  But  when  the  scribe  within  us  writes  falsely,  the  result 
is  false." 

Socrates  then  begs  to  call  attention  to  another  mental  activity : 

52  Pre-Socratic  Philosophy.    Trans,  by  Alleyne.    II,  p.  369. 

53  Op.  fit.,  p.  367. 
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"The  painter,  who,  after  the  scribe  has  done  his  work,  draws 
images  («u<ovas)in  the  soul  of  the  things  which  he  has  described." 

But  when  and  how  does  he  do  this  ? 

When  a  man,  besides  receiving  from  sight  or  some  other  sense 
certain  opinions  or  statements,  sees  in  his  mind  the  images 
(«Kova«s  cV  auT<S  fy>£)  of  them;  is  not  this  a  very  common  mental 
phenomenon  ?54 

We  have  here  a  clear  distinction  between  a  meaning  or  inter- 
pretation and  the  images  by  which  it  is  illustrated.  The  concept 
of  the  image  as  an  illustration  was  a  favorite  one  with  Plato. 
In  the  Republic  VI  510  B  he  uses  the  word  «*<*>  to  designate  the 
sensible  illustration  of  intellectual  truths,  and  again  51  oD  for  the 
drawings  which  aid  the  geometrician  in  his  work.  The  percep- 
tion of  the  etKovos  illustrative  of  the  principle  is  the  TO  eiSos. 

But  not  all  thought  can  be  expressed  by  images.  For  the  most 
exalted  and  the  noblest  thoughts  we  can  form  no  imagery. 

Tois  8'  av  /xeyurTois  OV<TI  K<U  Ti/u<oTUTO<9  OVK  eo-rtv  ctSwAov.  The  States- 
man, 285  E.) 

In  Aristotle  the  distinction  between  image  and  thought  is  also 
clear-cut  and  unmistakable.  He  contrasts  eVwrn/p?  and  our^ais. 
The  objects  of  cuo-tfr/o-ts  are  the  ato-^/tara  or  the  things  sensed.  The 
objects  of  liriaTrjfjaf]  are  the  <j>avTa<jfw.Ta.  Without  phantasms  the 
mind  never  thinks,  but  still  thoughts  are  not  phantasms. 

To.  Si  TTjOwra  voTj/xaTa  Tt'vi  Siotitrei  rov  /AT)  ^avTaoyxaTa  civai;  17  oi'Se  T*  aAAa, 
dAA*  OUK  avev  ^avracr/tiaTtuv.  Trepi  ^v\rj^  Hi,  viii,  §  3.  The  word 

phantasm  in  Aristotle  corresponds  closely  to  the  modern  mental 
image,  and  was  used  also  in  mediaeval  philosophy  in  that  sense. 

The  obliteration  of  the  distinction  between  thought  and 
imagery,  which  was  affected  by  the  English  philosophers,  has  been 
productive  only  of  confusion;  and  the  attempt  of  the  Cornell 
school  to  make  the  thought  processes  appear  as  new  claimants  to 
specific  recognition  is  so  palpably  contrary  to  history  that  it  is 
clearly  misleading,  to  say  the  least. 

To  maintain  that  the  thought  processes  are  mental  structures 

"Passages  quoted  are  from  Jowett's  translation:  Philebus,  39  3d  edition. 
New  York  and  London,  1892.  Vol.  IV,  p.  610. 
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on  the  same  footing  with  sensations,  images  and  feelings  is  not 
a  new  theory  nor  wholly  unheard  of  before  the  days  of  the  Wiirz- 
burg  school. 

To  substantiate  the  claim  that  thought  processes  or  meanings 
are  independent  mental  structures  it  is  necessary  to  show 

a.  That  meaning  is  a  structure  and  not  a  function  of    mind. 
This  we  have  done  in  Part  II,  Ch.  i. 

b.  That  it  has  definite  attributes  which  characterize  it.     This 
we  have  done  in  Part  II,  Ch.  iii. 

c.  That  its  attributes  differ  from  those  of  sensation,  imagery 
and  feeling.     This  has  been  done  in  Part  II,  Chapter  iv,  v,  vi. 

It  remains  for  us  to  explain  a  little  more  in  detail  the  nature 
and  character  of  meaning  and  to  examine  the  evidence  that  has 
been  brought  forth  against  the  existence  of  imageless  thought. 

CHAPTER  VI 
THE   NATURE  OF  MEANING 

Meaning  is  the  end  product  of  the  process  or  function  of  per- 
ception. Our  analysis  of  this  process  has  shown  us  that  it  con- 
sists in  the  assimilation  of  incoming  sensations  to  revived  cate- 
gories of  experience.  Suppose,  for  instance,  I  see  the  word 
"knife,"  and  I  think  of  it  as  an  instrument  used  in  cutting.  Here 
two  categories  have  been  awakened  and  fill  out  for  the  present 
the  content  of  the  meaning  "knife."  I  do  not  necessarily  see  a 
whole  series  of  visual  images  representing  diverse  knives.  I 
simply  think  of  the  meaning  or  category  "instrument"  in  the  sense 
of  a  mechanical  device  for  performing  some  kind  of  manipulation 
more  readily.  I  may,  in  turn,  think  of  all  the  subsidiary  concepts 
in  the  category  instrument,  and  so  on  indefinitely.  But  usually 
we  do  not  analyze  meanings  to  their  ultimate  constituents.  Many 
would  not  be  able  to  go  beyond  the  simple  category  of  cutting. 
What  is  a  knife?  we  might  say  to  a  child.  The  answer  might 
come,  "A  knife  is  to  cut  with,"  and  there  the  matter  would  end. 
Or,  again,  a  young  child  might  say  a  knife  is  a  knife  and  give 
us  no  further  information.  So,  also,  when  we  read  the  word 
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in  a  book,  we  do  not  stop  to  think  of  it  as  something  to  cm 
with,  but  are  aware  of  its  signification  in  an  unanalyzed  manner, 
as  we  have  above  pointed  out.55 

It  may  now  be  asked,  whence  come  these  categories  and  how 
are  they  formed? 

We  may  answer  that  they  all  arise  from  our  past  experience 
in  dealing  with  the  objects  in  question,  and  are  formed  by  the 
gradual  interpretation  of  sense-data  under  the  influence  of  our 
general  environment  and  school  training. 

If  we  could  go  back  far  enough  into  the  mental  life  of  a  child 
we  would  have  to  come  to  a  time  when  the  first  category  was 
formed.  What  was  this  first  category?  I  have  elsewhere  sug- 
gested the  following  possibility :  "Perhaps  at  first,  in  the  auto- 
matic life  of  the  child,  the  sensations  that  are  perceived  are  more 
or  less  intermittent  and  vary  in  their  nature.  But  every  time  a 
sensation  arouses  consciousness  the  child  is  aware  of  a  change  in 
its  mental  life.  At  first  this  change  is  not  interpreted,  because 
there  are  as  yet  no  mental  categories.  Every  change  is  just  an 
awareness.  The  child  simply  realizes  that  something  has  hap- 
pened. And  this  realization  develops  into  his  first  mental 
category."50 

Of  course  the  child,  in  its  pre-natal  life,  cannot  express  this 
idea  of  something,  and  does  not.  But  our  expression  "Some- 
thing has  happened,"  is  a  fair  indication  of  what  that  first  ripple 
of  consciousness  means  to  the  child. 

This  primitive  homogeneity  of  experience  does  not  remain  long 
in  its  undifferentiated  state.  The  child  is  capable  of  distinguish- 
ing differences  in  its  experiences,  and  very  soon  groups  them  and 
reacts  to  them  in  different  ways.  Perhaps  the  first  distinction 
to  impress  itself  on  the  infant  mind  is  that  of  the  pleasant  and 
the  unpleasant,  so  that  (a)  something  (b)  pleasant  and  (c)  un- 
pleasant may  be  the  three  most  primitive  categories.  The  vari- 
ous experiences  of  the  different  senses  soon  add  themselves  to  the 

55  P.  74-78 ;  103. 

50  The  Process  of  Abstraction.     Univ.  of  Calif.     Pub.  in  Psychol.  Vol.  I, 
p.  188. 
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number  of  the  categories,  and  thus  the  primitive  categories  are 
developed. 

Kathleen  Carter  Moore,  in  her  classic  work  "The  Mental  De- 
velopment of  a  Child,"  thus  refers  to  what  I  speak  of  as  the  de- 
velopment of  the  categories : 

"The  chief  factor  in  the  development  of  apperception  and  in 
the  organization  of  apperception  masses  was  found  in  the  quali- 
tative connection  of  experiences.  When  examining  into  the  de- 
velopment of  the  perception  of  things  seen  and  heard  I  have,  in 
a  measure,  forestalled  and  outlined  their  position  in  regard  to 
apperception.  I  have  there  pointed  out  that  every  variety  and 
combination  of  sensation  was  not,  at  a  given  time,  possible  to 
the  child ;  but  that  the  sensations  which  he  might  then  experience 
were  dependent  upon  the  stage  of  development  of  the  sensory 
apparatus,  the  use  made  of  previous  experiences,  and  the  power 
of  the  stimulus  to  engage  attention.  I  have  shown  that  a  sensa- 
tion utterly  disparate  from  all  perceptions  previously  obtained  did 
not  receive  the  share  of  attention  which  was  necessary  in  order 
to  impress  its  effects  upon  the  mental  organization.  No  experi- 
ence took  its  place  in  the  mental  life  of  the  child  which  did  not 
fall  into  the  line  of  connection  by  which  past  and  necessarily 
somewhat  similar  experiences  were  united.  Apperception  was 
the  assimilation  in  continuity  of  the  new  and  similar  experience 
with  the  old,  and  apperceptive  masses  were  the  associated  groups 
of  experience."57 

The  apperceptive  masses  that  she  here  speaks  of  are  simply 
the  categories  of  past  experience — previous  interpretations,  or 
primitive  meanings,  or  thought  processes  which  have  gradually 
developed  and  been  more  or  less  loosely  united  into  heterogeneous 
masses  of  childish  information. 

The  same  monograph  contains58  a  very  interesting  table  illus- 
trating the  extension  of  the  application  of  words,  and  shows  how 
heterogeneous  and  illogical  are  the  child's  primitive  categories — 
or  at  least  its  use  of  language  in  designating  its  perceptions.  The 

r'~  Op  cit.,  Mon.  Suppl.  to  Psychol.  Rev.,  Vol.  I,  No.  3,  p.  86. 
58  P.  140. 
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development  of  the  categories  seems,  indeed,  to  have  been  more 
perfect  than  the  acquisition  of  the  means  of  expression.59 

The  child's  use  of  the  word  "fly"  is  a  good  example  of  the 
extension  of  the  application  of  a  word  by  illogical  analogies.  The 
first  use  was  to  designate  a  fly,  the  second  specks  of  dirt,  the  third 
bits  of  dust,  the  fourth  all  small  insects,  the  fifth  his  toes,  the 
sixth  crumbs  of  bread,  the  seventh  a  toad. 

A  similar  tendency  shows  itself  philogenetically  in  the  exten- 
sion of  the  meaning  of  roots.  Take  for  example,  the  root  'AP. 
From  this  we  have  apapiaKw,  meaning  to  join,  fit,  suit,  fasten; 
,  a  joint;  o/mwo,  to  arrange,  manage,  scheme,  prepare; 
os,  friendship;  apifyuos,  number;  Nijpid/xos  countless;  ap/x6«  a 
joining,  a  joint;  appovia,  a  fitting  together,  a  joint,  a  decree,  har- 
mony, agreement;  apnos,  exactly  fitted,  perfect,  active,  ready; 
aprt,  just,  exactly;  dpn'O,  prepare;  <Jp«r/<w  please,  flatter;  aper^, 
excellence  of  any  kind,  virtue;  apcraw,  to  be  fit,  to  thrive,  to 
prosper,  etc.  In  Latin  we  have  from  the  same  root:  arma, 
namely,  that  which  is  fitted  to  the  body  for  its  protection — origin- 
ally, therefore,  defensive  armor,  and  then  by  extension  offensive 
armor;  artus,  closely  fitted,  and  therefore  confined,  straightened, 
narrow,  strict,  severe;  artum,  a  joint,  the  muscular  strength  in 
the  joint;  ars,  originally  skill  in  joining  something,  and  then 
applied  to  music,  poetry,  etc.60 

What  now  are  the  primitive  categories?  I  am  inclined  to 
believe,  as  I  have  said,  that  ontogenetically  the  most  primitive 
one  is  the  idea  of  something.  While  this  is  so,  the  labelling  of 
this  concept  by  a  word  develops  very  much  later.  The  next 
categories  are  probably  formed  by  sensory  experiences  of  a  very 
definite  nature.  Their  order  of  development  is  that  of  experi- 
ence and  their  primitive  groupings  are  utterly  illogical. 

Thus,  also,  phylogenetically  the  roots  of  words  lead  us  to 
definite  experiences.  They  develop  later  than  the  experiences 
themselves,  just  as  the  child  develops  concepts  before  he  can 

50  Cf.  op.  at.,  p.  123. 

00  Cf.  Georg  Curtius,  Principles  of  Greek  Etymology.  Trans,  by  Wilkins 
and  England.  Vol.  I,  p.  410. 
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express  them  in  words.  The  ontogenetic  origin  of  the  categories 
will  be  given  to  us  by  the  empirical  facts  of  child  psychology. 
Our  knowledge  of  the  phylogenetic  origin  and  development  will 
be  advanced  by  an  empirical  comparative  philology.  Any  attempt 
at  a  priori  speculation  and  logical  classification  is  almost  certain 
to  end  in  a  ludicrous  failure. 

The  meaning  of  the  categories  of  experience  is,  I  hope,  clear. 
They  are  empirical  facts,  not  speculations.  If  anyone  wants  to 
experience  what  they  are  he  need  only  think  of  the  meaning  of  a 
word.  The  elements  of  meaning  that  arise — as,  for  instance,  in 
thinking  of  the  meaning  of  knife — the  thoughts  to  "cut  with"- 
"an  instrument,"  etc.,  are  the  categories.  Categories  constitute 
meanings,  and  meanings  are  thought  processes.  They  are  mental 
structures  sui  generis. 

Having  now  considered  the  positive  side  of  this  problem,  let 
us  take  up  the  negative  aspect  and  analyze  the  evidence  which 
has  been  brought  forward  against  the  existence  of  imageless 
thought. 
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PART  V 

THE  EVIDENCE  AGAINST  IMAGELESS  THOUGHT 

The  earliest  approach  to  the  problem  of  thought  and  imagery 
by  empirical  methods  was  Sir  Francis  Galton's  memoir  on  "Gen- 
eric Images,"  published  in  the  Proceedings  of  the  Royal  Institute 
of  Great  Britain  in  1879.  The  generic  pictures  which  he  ob- 
taind  by  superimposing  the  part  time  photographs  of  several  indi- 
viduals suggested  to  him  and  Huxley1  the  theory  of  the  generic 
image.  The  generic  image  was  supposed  to  be  identical  with  the 
abstract  or  universal  idea.  Just  as  the  camera  produces  generic 
photographs  representing  in  one  picture  all  the  individuals  of  a 
group,  so  the  mind  superimposes  one  visual  image  on  another  and 
thus  arrives  at  a  generic  image,  or  universal  idea. 

This  was  an  ingenious  analogy,  but  nothing  more.  There  is 
no  evidence  to  show  that  the  theory  accords  with  the  facts  of 
mental  experience.  On  the  other  hand,  it  is  highly  questionable 
that  generic  images  are  of  frequent  occurrence  in  our  mental 
life.2  They  are  certainly  rarer  than  our  thought  processes.  If 
they  do  occur  they  are  not  recognized  as  having  a  universal  char- 
acter. They  are  always  what  every  visual  image  is — a  picture 
of  an  object  more  or  less  vague.  They  need  to  be  recognized  and 
known  as  much  as  the  sensory  object  itself.  They  do  not  help 
to  explain  the  thought  process. 

If  one  thinks  a  moment  he  will  see  that  Galton  and  Huxley  pro- 
duced no  real  evidence  towards  the  solution  of  the  problem  of 
the  relation  between  imagery  and  thought.  They  did  not  even 
show  that  there  is  any  such  thing  in  the  mind  as  a  generic  image. 
They  merely  built  up  a  theory  of  thought  by  an  analogy  suggested 
by  composite  photographs.  Had  they  gone  further  and  shown 
that  generic  images  really  do  exist  in  the  mind,  it  would  have 

1  Huxley,  David  Hume.    New  York.    1879.    p.  92  ff. 

2  Cf.  T.  V.  Moore.   The  Process  of  Abstraction,  1910.    p.  196. 
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been  a  step  forward,  but  it  would  not  have  settled  the  matter.  It 
would  still  have  been  necessary  to  prove  an  identity  between  the 
generic  image  and  the  thought  process.  Neither  of  these  two 
things  has  been  done  and  the  speculation  based  upon  the  com- 
posite photographs  has  remained  a  speculation  without  any 
foundation  in  fact. 

Ribot's  "Enquete  sur  les  idees  generales,"  published  in  the 
Revue  Philosophique  in  1891,  contains  no  real  evidence  against 
imageless  thought,  but  still  the  author's  conclusions  are  averse  to 
the  admission  of  abstract  concepts  distinct  from  the  categories  of 
sensation.  While  there  is  no  evidence  in  his  work  against  the 
existence  of  thought  processes,  there  are  indications  that  he 
really  met  with  what  he  did  not  recognize  or  was  unwilling  to 
admit.  He  found,  for  instance,  that  when  a  word  such  as  cause 
was  spoken  to  subjects,  they  often  replied  that  they  had  "nothing" 
in  mind.  This  was  not  quite  true.  The  word  was  undoubtedly 
understood.  The  meaning,  the  thought  process,  was  there.  To 
say  that  nothing  was  in  mind  meant  simply  that  no  imagery  was 
present.  Ribot  himself  realized  this  and  attempted  to  avoid  the 
admission  of  a  thought  process  by  pointing  out  that  the  word  was 
present,  but  not  the  word  alone,  but  the  word  as  the  sign  of  the 
object.  The  general  concept  consists  of  two  elements — one  that 
is  clearly  conscious,  the  word ;  the  other  an  obscure  and  uncon- 
scious element,  by  which  he  seems  to  mean  a  trace  left  in  the 
organism  by  the  habitual  use  of  the  word  to  designate  the  object. 

But  when  I  actually  understand  the  word  cause  there  is  in  my 
mind  an  actual  present  thought,  not  merely  a  subconscious  some- 
thing or  an  unconscious  trace.  "Furthermore,"  as  I  have  said 
elsewhere,3  he  has  not  followed  his  sign  theory  to  its  logical  con- 
sequences. For  every  sign  we  have,  on  the  one  hand,  the  object 
signified  and  on  the  other  the  signification.  Smoke  has  on  the 
one  hand  fire,  of  which  it  is  a  sign,  and  on  the  other  a  significa- 
tion in  the  mind  of  the  observer.  If,  then,  general  terms  are 
signs,  they  have  on  the  one  hand  an  object  that  they  signify, 
and  on  the  other  a  signification.  This  signification,  as  M.  Ribot 

3  The  Process  of  Abstraction,  p.  79. 
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the  word.  It  is,  therefore,  a  clearly  conscious  mental  process, 
distinct  from  the  meaning  and  the  word." 

Far  from  presenting  evidence  against  imageless  thought,  Ribot 
has  really  brought  forward  facts  in  its  favor.  His  "nothing"  did 
not  mean  no  thought  process,  but  no  imagery.  And  the  thought 
process  itself  is  postulated  by  the  very  theory  that  he  proposed 
to  exclude  it. 

From  this  early  work  we  may  pass  to  the  series  of  experiments 
which  have  emanated  from  the  Cornell  laboratory.  As  early  as 
1900  W.  B.  Secor  undertook  the  study  of  the  mental  imagery 
used  in  reading.4  The  question  of  meaning  and  the  thought 
processes  was  not  considered.  Meaning  is  simply  referred  to — 
much  in  the  same  way  as  we  nowadays  speak  of  the  rising  and 
setting  of  the  sun;  e.  g.,  "All  said  that  they  usually  thought  in 
auditory  terms,  and  some  have  the  articulatory  accompaniment 
as  well".  (P.  226).  One  must  not  lay  too  much  stress  on  such 
"obiter  dicta,"  but  they  show  a  natural  tendency  even  of  subjects 
admits,  is  not  the  image  and  not  the  word  itself.  It  certainly  is 
not  the  unconscious  factor  he  speaks  of,  for  he  would  scarcely 
maintain  that  his  subjects  were  not  conscious  of  the  meaning  of 
of  the  Cornell  school  to  distinguish,  when  off  their  guard,  be- 
tween thought  and  the  sensory  terms  by  which  it  is  expressed. 
The  main  conclusion  of  this  work,  that  "it  is  possible  to  read 
without  articulation  and  audition"  (p.  236),  is  certainly  not 
against  a  theory  of  imageless  thought.  If  this  conclusion  is  true, 
it  rather  takes  the  ground  from  under  the  feet  of  one  who  would 
identify  the  thought  processes  with  the  auditory  or  kinaesthetic 
images  in  reading. 

In  1900  William  Chandler  Bagley  undertook  to  investigate 
"The  Conscious  Processes  Involved  in  the  Apperception  of 
Spoken  Symbols."5  From  the  introspection  of  his  subjects  he 
concluded  that  there  was  no  conscious  'stuff'  which  could  not  be 

4  Visual  Reading:     A  Study  in  Mental  Imagery.     Am.  J.  of   Psychology, 
1899-1900,  XI,  p.  225-236. 

5  In  his  article  "The  apperception  of  the  spoken  sentence :  a  study  in  the 
psychology  of  language.     American  Journal  of  Psychology  1900-01,  XII  p. 
102  ff. 
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"classed  as  sensation  or  affection,  when  reduced  to  its  ultimates 
by  a  rigid  analysis.  Furthermore,  there  is  no  such  thing  as  an 
imageless  apprehension."  (Cf.  p.  126.) 

I  take  it  that  he  is  here  attempting  to  deny  that  there  is  any 
such  thing  as  imageless  thought  in  two  very  different  senses : 

1.  It  might,  for  instance,  be  maintained  that  there  is  a  struc- 
tural thought  process  distinct  from  sensations  and  feelings  and 
all  other  structural  elements,  but  that  this  thought  process  sui 
generis  never  appears  without  concomitant  imagery.     He  points 
to  the  introspections  of    his  subjects  reporting  the  presence  of 
imagery  in  all  his  experiments  without  any  exception  as  a  proof 
of  the  falsity  of  any  such  statement.     He  fails  to  make  a  further 
distinction  between  concomitant  and  subsequent  imagery.     He 
knew  nothing,  and  the  method  of  his  experiment  told  him  noth- 
ing, about  the  temporal  relations  of  meaning  and  imagery.     If 
meaning  occurs  without  imagery  and  is  later  followed  by  imagery 
at  the  time  of  its  occurrence,  it  was  image)  ess.     Not  knowing  the 
relationship  in  time  between  the  meaning  experience  and  image 
experience  in  his  experiments,  he  really  has  no  right  to  deny  an 
imageless  meaning  experience — in  the  sense  of   one  with  which 
there  is  no  simultaneous  imagery.     The  imagery  that  his  subjects 
reported  might  be  subsequent  to  the  meaning  experience — as  a 
picture  in  a  book  sometimes  follows  the  text  it  is  intended  to 
illustrate. 

The  task  of  his  subjects  was  to  report  "all  possible  information 
as  to  the  character  of  the  mental  processes  which  went  on  during 
the  apperception  of  the  sentence,  with  especial  regard  to  the 
pattern  of  the  apperceptive  consciousness — the  presence  or  ab- 
sence of  definite  and  tangible  'imagery/  the  concomitant  affective 
phenomena,  kinaesthetic  sensations,  etc."  (P.  104.)  It  is  quite 
likely  that  the  task  itself  often  gone  through  with  called  forth 
and  developed  much  more  imagery  than  would  be  experienced, 
e.  g.,  in  the  ordinary  reading  of  a  book.  Whether  or  not  there 
is  any  such  thing  as  "imageless  apprehension"  cannot  be  decided 
from  Dr.  Bagley's  experiments. 

2.  Another  way  of  denying  imageless  thought  is  to  say  that 
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there  is  no  such  thing  as  a  thought  process  distinct  from  the  ordi- 
nary elements  of  sensation  and  feeling.  He  thinks  that  earlier 
writers,  who  maintain  the  existence  of  such  a  category  of  mental 
states,  "lived  and  wrote  before  the  function  of  the  verbal  idea  in 
'thought'  processes  had  been  thoroughly  exploited;  before  its  kin- 
aesthetic  nature  had  been  pointed  out;  before  the  current  doctrine 
of  attention,  with  its  biological  implications,  had  been  suggested, 
and  before  recognition  and  recollection  had  been  differentiated  in 
the  memory  process,  and  referred  to  spatially,  structurally,  and 
genetically  different  areas  in  the  brain  cortex."  (P.  126.)  He 
speaks  with  such  knowledge  and  certainty  about  cerebral  localiza- 
tion that  we  can  only  regret  that  the  facts  upon  which  his  in- 
formation is  based  have  never  yet  been  published. 

In  spite,  however,  of  the  denial  that  he  found  anything  which 
could  not  be  classed  as  sensation  or  affection,  he  would  have  con- 
siderable difficulty  in  explaining  all  his  facts  on  any  such  basis. 
For  example,  take  the  following  introspection  : 

"'The  light  was  di[m]  and  faltering.'  Wh  had  a  vague 
visualization, — too  faint  to  describe."  Afterwards  he  thought, 
largely  in  verbal  terms,  of  the  difficulty  of  getting  a  standard 
illumination  in  experiments  upon  optics."  (P.  117.) 

The  words  "largely  in  verbal  terms"  indicate  that  there  was  no 
adequate  visual  imagery  to  express  the  thought  about  "the  diffi- 
culty of  getting  a  standard  illumination  in  experiments  on  optics/" 
I  doubt  that  such  a  thought  could  be  adequately  expressed  by 
any  visual  imagery.  The  terms  in  which  he  thought  were  but 
the  verbal  expression  of  the  meaning  experience.  They  expressed 
that  experience,  but  they  were  not  identical  with  it. 

Such  difficulties  as  this  led  Bagley  to  the  postulate  of  a 
"mood."  (Cf.  p.  127.)  Of  this  he  gives  no  sharp,  clean-cut 
definition.  It  appears  to  be  the  revival  of  past  experience — the 
arousal  of  the  attitudes  which  the  organism  has  taken  to  similar 
situations  in  the  past.  One  can  be  in  a  "drama  mood,"  a  "sen- 
tence mood,"  a  "word  mood,"  a  "mutilation  mood."  Imagery 
may  arise  while  one  is  in  a  given  mood,  but  the  mood  is  not 
imagery.  One  may  have  certain  feelings  or  emotions  while  in 
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a  mood,  but  the  mood  is  not  feeling.  Still,  it  is  something  postu- 
lated to  explain  meaning.  It  is  not  the  mere  capability  of  realiz- 
ing the  meaning  of  a  situation,  but  the  actual  realization  itself. 

It  would  seem,  therefore,  that  Dr.  Bagley,  far  from  finding 
facts  that  exclude  imageless  thought,  has  in  reality  great  difficulty 
in  fitting  the  facts  to  his  own  theory  of  meaning.  He  has  found 
imageless  thought,  but  does  not  wish  to  let  this  fact  be  known, 
and  so  labels  the  experience  a  "mood." 

If  Okabe's  "Experimental  Study  of  Belief"6  be  taken  at  its 
face  value,  observers  in  the  Cornell  laboratory  are  incapable  of 
perceiving  any  such  thing  as  imageless  thought.  He  exposed  to 
them  a  number  of  sentences,  and  they  were  called  upon  to  state 
whether  they  believed  them  or  not,  and  to  give  an  introspection 
of  their  experience.  At  the  end,  each  observer  was  asked  whether 
or  not  imageless  thought  had  been  experienced,  and  all  the 
answers  were  negative.  The  negative  answer,  however,  does  not 
mean  that  no  process  of  understanding  followed  upon  the  per- 
ception of  the  sentences.  It  simply  means  that  the  observers 
thought  that  they  could  interpret  the  understanding  of  the  sen- 
tences in  terms  of  sensory  and  imaginal  experience.  What  was 
apparently  a  call  for  introspection  was  in  reality  a  demand  for  a 
theory.  Okabe's  results  show  that  various  sensations,  images, 
emotional  states,  and  complex  "attitudes"  accompanied  the  under- 
standing and  belief  or  disbelief  of  his  subjects.  The  nature  of 
this  understanding,  whether  it  is  a  sensory  or  non-sensory  process, 
requires  an  analysis  of  understanding  and  a  comparison  of  it  with 
the  imagery  aroused  before  one  can  prove  that  the  two  are  or 
are  not  identical.  We  must  know  when  the  "understanding" 
appeared  in  consciousness,  what  the  subject  thought  of  in  under- 
standing the  sentence,  the  nature  of  the  imagery  aroused,  etc., 
and  then  finally  decide — was  the  development  of  imagery  iden- 
tical with  the  growth  of  the  understanding,  was  the  understand- 
ing confused  when  the  imagery  was  vague,  was  it  clear  when  the 
imagery  was  clear,  was  the  imagery  the  adequate  expression  of 
the  meaning,  etc.,  before  we  can  maintain  that  imagery  is  iden- 

6  American  J.  of  Psychology.    1910,  XXI,  pp.  563-596. 
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tical  with  meaning.  Explanations  must  explain  and  identities 
must  be  identical. 

Furthermore,  the  later  experiments  of  the  Cornell  School  seem 
to  indicate7  that  they  look  upon  meaning  as  an  imaginal  repre- 
sentation. When  they  have  an  imaginal  representation  they  are 
satisfied  that  they  have  what  they  look  upon  as  meaning.  Logical 
meaning  which  is  imageless  is  ruled  out  of  the  sphere  of  psycho- 
logical investigation.  If  one  school  is  attempting  to  explain  this 
very  logical  meaning,  and  the  other  looks  upon  it  as  outside  the 
sphere  of  psychological  investigation,  it  is  not  surprising  that 
there  should  be  a  verbal  difference  in  the  introspections  of  these 
observers.  The  actual  experiences  of  Okabe's  observers  did  not 
conflict  with  those  of  the  Wiirzburg  school.  Their  interpreta- 
tions, however,  do  conflict.  A  lack  of  analysis  and  comparison 
in  Okabe's  study  leaves  the  question  open,  whether  or  not  the 
Cornell  interpretation  is  justifiable. 

In  1911  Hikozo  Kakise  undertook8  to  investigate  the  problem 
of  meaning  and  understanding  by  a  technique  very  similar  to  the 
one  chosen  in  the  present  piece  of  research.  He  exposed  to  his 
subjects  words  and  phrases  concrete  and  abstract,  familiar  and 
unfamiliar.  Two  modes  of  presentation  were  used — typewritten 
and  spoken  words  and  phrases.  As  soon  as  the  subject  under- 
stood the  words  or  phrases  he  reacted,  in  some  experiments  by 
merely  saying  'yes,'  in  others  by  pressing  an  electric  key.  Imme- 
diately afterward  he  was  asked  to  "report  in  the  order  of  its 
occurrence,"  the  whole  process  (or  as  much  as  he  could  recall) 
which  took  place  in  the  interval  between  the  sensory  perception 
of  the  stimulus  and  the  reaction."  (P.  16.)  In  other  experi- 
ments "the  observer  was  asked  to  remain  passive  without  react- 
ing, but  to  let  the  processes  go  as  they  would  until  a  signal  for 
ceasing  (which  was  given  by  the  experimenter  this  time  at  the 
end  of  three  seconds),  and  then  to  give  his  total  introspection  for 
the  interval  as  before."  (P.  16.)  In  one  set  of  experiments  the 
reaction  times  were  measured  by  a  stop  watch;  in  another  by  a 

7  Cf.  Infra,  p.  256. 

8  American  Journal  of  Psychology,  1911,  XXII,  p.  14-64. 
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Jacquet  chronograph  and  kymograph,  giving  a  curve  which  could 
be  read  to  the  tenth  of  a  second.  No  tabulation  of  the  reaction 
times  is  given.  The  study  is  entirely  qualitative,  and  the  measure- 
ment of  the  reaction  times  seems  to  have  been  more  or  less  super- 
fluous. 

Kakise  distinguishes  between  the  antecedent,  the  succeeding,  and 
the  simultaneous  concomitants  of  the  process  of  understanding. 
"The  preceding  and  succeeding  concomitants  may  be  eliminated 
from  the  experience  of  understanding  itself,  whatever  relations 
they  may  have  to  the  latter."  (P.  42.)  The  simultaneous  con- 
comitants he  enumerates  as : 

1.  Pure  feeling  of  familiarity. 

2.  Pure  feeling  of  concept  or  meaning. 

3.  Pure  feeling  of  content. 

4.  Feeling  of  direction. 

5.  Half  developed  images. 

6.  Fully  developed  images. 

He  concludes  that  his  introspective  data  "negate  the  theory  of 
the  identity  of  thought  with  concrete  representations,  and  also  the 
theory  of  the  identity  of  thought  with  verbal  images  so  far  as 
meaning  experiences  are  concerned,  as  these  images  are  a  part 
only  of  our  fully  developed  images, — one  of  the  six  types  of 
meaning."  (P.  52.) 

The  question  then  arises,  what  are  the  ultimate  constituents 
of  meaning — what,  namely,  is  the  ultimate  nature  of  the  six  con- 
comitants above  enumerated  ?  The  observers  were  not  asked  to 
decide  the  point.  The  solution  was  deduced  from  the  intro- 
spective results. 

The  ultimate  nature  of  the  fully  developed  and  the  half  devel- 
oped images  is  perfectly  clear :  images  are  images  and  cannot  be 
analyzed  into  anything  else. 

The  feeling  of  direction  seemed  to  involve  a  visual  or  kinaes- 
thetic  factor — though  "sometimes  the  description  of  this  was  too 
indefinite  to  surmise."9 

The  feeling  of  content  was  often  described  by  observers  "as 

9  It  probably  contained  a  relational  thought  process. 
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one  of  coming  associations,  incipient  suggestions,  etc."  (P.  58.) 
Kakise  thinks  that  the  richness  of  the  feeling  of  content  is  directly 
proportional  to  the  number  of  incipient  associations  excited.  A 
content  feeling,  however,  is  an  actuality,  not  a  potentiality  alone. 

"Familiar  words  or  phrases  have,  of  course,  numerous  poten- 
tial associations,  but  to  have  a  content  feeling  it  is  necessary  to 
actualize  some  of  them  at  least."  (P.  59.)  The  word  feeling 
must  not  be  taken  here  in  the  sense  of  an  affective  mental  process. 
Meaning,  says  Kakise,  without  incipient  images,  is  impossible,  but 
emotions  can  exist  without  understanding  or  meaning.  Still  the 
content  feeling  is  not  any  one  definite  image,  "for  it  is,  first,  the 
resultant  of  many  images  or  associations,  each  of  which  consists 
of  more  than  one  specific  or  sensory  image,  (such  as  visual,  an 
auditory,  a  motor,  etc.)  ;  and  secondly,  these  images  are  only  in- 
cipiently  awakened.  The  pure  feeling  of  richness  or  poorness  of 
content,  without  any  subjective  trace  of  images,  may  be  in  the 
meanwhile  called  a  "total  feeling,"  not  in  the  sense  of  the  fusion 
of  feeling  proper,  but  in  the  sense  of  the  fusion  of  faintly  excited 
different  images. 

Concerning  this  interpretation  of  the  content  experience  in 
meaning,  I  would  remark  that  it  is  somewhat  akin  to  that  of 
Narziss  Ach  in  his  work,  "Uber  die  Willenst'dtigkeit  und  das 
Denken."10  It  supposes  that  the  things  which  crowd  into  the 
mind,  when  content  is  felt  to  be  rich,  are  all  images.  Kakise  has 
not  shown  that  this  is  the  case — if  you  take  image  in  the  sense 
Titchener  means,  when  he  says  that  an  image  is  one  of  the  irre- 
ducible elements  of  mental  life.  Kakise,  however,  uses  it  in  a 
rather  doubtful  sense.  In  a  foot-note  on  p.  23  he  says,  "The 
term  'image'  is  here  used  in  the  broadest  sense,  including  faint 
and  indefinite  experiences  if  they  refer  to  concrete  objects  or 
events  which  can  be  in  other  cases  distinctly  represented.  For 
instance,  such  experiences  as  'I  thought  of  that  typewriter,'  or 
'I  thought  of  my  buying  a  typewriter  at  a  store  about  a  year 
ago,'  etc.,  were  also  included  as  images,  though  it  is  by  no  means 
clear  in  these  cases  what  kinds  of  esnsory  imagery,  (i.  e.,  visual, 

10G6ttingen,  1905. 
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auditory,  kinaesthetic,  etc.)  were  actually  present."  Nor  is  it 
clear  whether  or  not  such  phrases  refer  to  thoughts  and  not  at 
all  to  images.  The  very  point  under  discussion  is  precisely  this 
possibility.  Content  may,  indeed,  be  the  perception  of  mental 
states  which  are  incipient  and  which  tend  to  pass  over  from 
potency  to  actuality.  But  are  images  the  only  elements  which 
tend  thus  to  actualize  themselves  when  the  subject  reports  a  feel- 
ing of  content?  For  example,  take  the  introspections  given  on 
page  59. 

"Philosophy  (Obs.  L.  M.  Ill,  ii-2)  sense  came  very  quickly — 
not  with  the  reading  of  the  word,  but  immediately  after;  and  it 
seemed  to  have  a  great  deal  of  meaning,  perhaps  because  of  the 
fact  that  I  had  been  reading  philosophy  last  night.  There  was  a 
feeling  of  tension  and  excitation  until  I  got  the  sense.  The  feel- 
ing was  agreeable." 

What  colors,  smells,  sounds,  tastes,  movements  would  make 
the  word  philosophy  full  of  content?  Certainly  none  are  de- 
scribed. And  in  the  absence  of  evidence  one  has  as  good,  per- 
haps even  a  better,  right  to  suppose  that  thought  fills  out  the 
content  of  philosophy  rather  than  imagery. 

That  thought  elements,  over  and  above  imaginal  representa- 
tions, fill  up  the  potential  experience  of  content  is  made  abund- 
antly evident  in  the  experiments  reported  in  the  present  studies. 

The  pure  feeling  of  concept  or  meaning  was  mentioned  by  the 
subjects  but  never  described.  In  the  absence  of  description,  its 
nature  must  be  inferred.  "The  inference  is  made  from  the  nature 
of  other  types  of  meaning,  which  generally  immediately  precede 
or  succeed  the  feeling  of  concept  or  sometimes  replace  it.  The 
type  which  precedes  is  the  pure  feeling  of  familiarity,  or  the 
recognition  of  the  stimulus,  as  the  one  already  familiar.  The 
type  which  succeeds  is  the  pure  feeling  of  content.  So  that  a 
pure  feeling  of  concept,  meaning  or  knowing,  without  any  further 
configuration  or  content,  may  be  identified  with  the  pure  feeling 
of  recognition  or  familiarity,  or  with  something  quite  similar  in 
nature.  If  the  feeling  of  concept  or  meaning  has  something  more 
substantial,  it  may  be  identified  with  the  content  feeling.  If  its 
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nature  becomes  more  materialized,  so  to  speak,  it  will  be  found 
identical  with  the  feeling  of  direction,  or  with  half  or  more 
fully  developed  images."  (P.  60.) 

But  is  it  lawful  to  maintain  that  a  mental  process  must  be 
identical  in  nature  with  what  immediately  precedes  or  follows 
it?11  Certainly  this  is  not  always  so.  An  emotion  of  anger  may 
be  immediately  preceded  by  sensations  aroused  by  a  blow  on  the 
cheek,  and  it  may  be  immediately  followed  by  a  voluntary  attempt 
at  suppression.  But  it  is  not  clear  from  the  temporal  order  that 
the  emotion  of  anger  is  to  be  identified  either  with  the  preceding 
sensations  or  with  the  succeeding  voluntary  attempt  at  suppres- 
sion. In  the  acquisition  of  the  meaning  of  a  word  or  sentence, 
a  variety  of  mental  states  may  appear  in  consciousness.  If  the 
nature  of  one  of  these  states  is  not  clear,  we  cannot  argue  that 
it  must  belong  to  the  same  category  as  the  immediately  preceding 
or  succeeding  conscious  processes. 

The  feeling  of  familiarity  or  recognition  is  distinguished  by 
Kakise  from  an  affective  element.  He  denies  also  that  it  is  a  mere 
alternation  of  the  feelings  of  tension  and  relaxation.  "Nor  can 
it  be  regarded  as  a  specific  image,  for  it  occurred  earlier  than  any 
definite  image.  Even  organic  imagery  or  sensation,  which  is 
more  primitive  and  undifferentiated  and  consequently  more  all- 
embracing  than  kinaesthetic  imagery,  will  no  more  cover  this  feel- 
ing than  do  feelings  of  tension  and  relaxation.  One  will,  per- 
haps, find  this  feeling  in  its  bare  form  to  be  localized  centrally 
rather  than  peripherally,  as  "spiritual"  rather  than  corporal.  I 
may  say,  therefore,  that  this  feeling  is  a  fundamental,  not  further 
reducible,  retrospective  quality  of  a  present  impression,  i.  e.,  a 
coloration  given  to  the  present  impression  by  the  rudimentary 
revival  of  its  past  experience."  (p.  62.) 

Why  is  not  this  fundamental,  not  further  reducible,  retro- 
spective something  not  an  independent  mental  element  ?  Because 
"it  attaches  always  to  sensations  or  feelings  and  never  occurs 
alone." 

11  This  position  seems  to  lose  sight  of  the  one  taken  on  p.  42  where  he 
eliminates  the  preceding  and  succeeding  "concomitants"  as  factors  in  the  ex- 
planation of  understanding. 
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With  equal  reason,  one  might  say  that  because  pleasure  is  never 
present  unless  one  is  pleased  at  something  and  pain  is  nevei 
aroused  without  something  that  causes  it,  therefore  an  affective 
mental  process  is  not  an  independent  element,  but  merely  a  funda- 
mental, not  further  reducible,  retrospective  quality. 

Kakise  therefore  has  found  imageless  thought,  and  speaks  of 
it  as  spiritual  rather  than  corporal  as  a  fundamental,  not  furthei 
reducible  something  which  he  prefers,  without  any  very  con- 
clusive evidence,  to  look  upon  as  a  quality  of  sensation  rathei 
than  as  of  the  elements  of  our  mental  life. 

Helen  Maude  Clark  published  her  study  of  Conscious  Attitudes 
in  191 1.12  It  is  an  attempt  to  study  the  conscious  phenomena 
underlying  the  states  of  mind  to  which  Mayer  and  Orth,  at 
Marbe's  suggestion,  gave  the  name  Bewusstseinslage.  Her  ex- 
periments were  made  by  allowing  subjects  to  read  letters  and 
words  in  the  blind  point-alphabet  and  report  their  experiences. 
Reaction-times  were  measured  by  a  Vernier  chronoscope.  "There 
was  constant  instruction  to  reduce  all  experience  to  its  lowest 
terms."  (P.  216.)  She  apparently  means  by  this  to  report 
what  Titchener  regards  as  the  elements  of  mental  experience — • 
sensations,  images,  and  feelings.  She  analyzes  such  "attitudes" 
as  approval,  awfulness,  baffled  expectation,  caution,  comfort,  etc. 
The  instruction  "to  reduce  all  experience  to  its  lowest  terms" 
leads  to  the  report  of  a  great  variety  of  apparently  incidental  phe- 
nomena, such  as  movements  in  the  back  and  fingers,  changes  of 
positions,  etc.  Of  one  of  these  attitudes  she  says :  "It  is  evident 
that  the  consciousness  of  seeking  consists  of  strain  in  the  head  and 
eyes  or  internal  organs,  together  with  images  of  any  kind  which 
have  any  connection  with  the  required  fact  and  would  be  likely 
to  recall  it."  (P.  227.)  It  is  not  at  all  clear  that  this  is  so. 
It  may  be  that  the  consciousness  of  "seeking"  is  merely  accom- 
panied by  such  phenomena,  but  does  not  consist  in  them.  Has 
Miss  Clarke  pointed  out  the  essentials  of  the  attitudes  she  an- 
alyzes, or  merely  certain  accidental  concomitants  ?  This  is  a  dis- 
tinction which  the  Cornell  School  has  failed  to  recognize.  It  has 

12  American  Journal  of  Psychology,  1911,  XXII,  p.  214-249. 


254  THOMAS  VERNER  MOORE 

aimed  at  pointing  out  the  existence  of  imagery  as  a  refutation  of 
imageless  thought.  But  to  point  out  concomitants  excludes  noth- 
ing whatsoever,  and  to  accompany  a  gentlemen  down  the  street 
does  not  identify  you  with  him. 

In  further  experiments  (cf.  p.  236)  she  made  use  of  words, 
sentences,  and  paragraphs.  These  were  read  to  the  subjects  or 
read  by  them.  In  these  experiments  she  met  with  a  difficulty. 
"Our  introspections,  as  well  as  those  of  previous  writers,  show 
that  often  the  images  are  inadequate,  irrelevant,  or  even  contra- 
dictory." (P.  241.)  She  recognizes  and  speaks  of  a  meaning 
to  which  the  Cornell  elements  are  inadequate,  irrelevant,  or  even 
contradictory.  She  speaks  of  an  image  carrying  a  meaning.  She 
distinguishes  between  the  word,  the  imagery  to  which  it  gives 
rise,  and  the  meaning  that  is  carried.  That  to  which  the  imagery 
is  inadequate,  irrelevant,  and  contradictory  is  the  meaning.  It  is 
therefore  not  an  image  and  not  a  word,  but,  as  Hikoso  Kakise 
admits,  a  "fundamental,  not  further  reducible,"  something.  Had 
she  been  willing  to  look  facts  in  the  face,  she  would  probably  have 
found  this  conscious  state  in  her  attitudes  as  the  essential  factor 
besides  which  the  many  elements  her  subjects  reported  were  only 
concomitant  accidentals. 

Her  article,  like  various  other  pieces  of  work  emanating  from 
the  Cornell  laboratory,  is  an  example  of  a  study  in  which  image- 
less  thought  was  found  but  not  recognized.  I  take  the  liberty  of 
repeating  here  an  analysis  published  elsewhere13  of  the  next  piece 
of  experimental  work  that  came  from  the  Cornell  laboratory. 

Edmund  Jacobson,  "On  Meaning  and  Understanding,"1*  in- 
vestigated by  the  Method  of  Introspection  ( i )  The  Perception  of 
Letters,  (2)  The  Meaning  of  Words,  (3)  The  Understanding  of 
Sentences.  The  instructions  to  his  subjects  (three  observers)  in 
(i)  and  (3)  were:  I.  Give  a  minute  account  of  all  the  mental 
processes  you  experience,  in  their  temporal  order  of  sequence. 
II.  Put  direct  description  of  conscious  processes  outside  of  paren- 
theses, and  statements  concerning  meanings,  objects,  stimuli,  and 
physiological  occurrences  inside. 

18  Psychological  Review  1911,  XXII,  p.  222ff. 

14  American  Journal  of  Psychology,  1911,  XXII,  p.  553-577. 
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The  experiments  on  the  perception  of  letters  showed  that  under 
the  instruction  given  this  meaning  is  usually  accompanied  by  the 
arousal  of  what  Jacobson  termed  designatory  processes,  viz.,  kin- 
aesthetic  or  auditory  sensations  or  both.  Jacobson  calls  attention 
to  the  fact  that  "The  main  point  to  note  is  that  the  precise  state- 
ment of  meaning  is  by  no  means  easy."  Nor  does  he  state  any- 
thing more  definite  as  to  what  the  meaning  of  a  letter  is. 

The  experiments  on  the  meaning  of  words  were  made  as  fol- 
lows :  "A  written  word  was  laid  before  the  observer  for  a  period 
of  i  minute.  He  was  instructed  to  fixate  the  word,  to  utter  it 
with  quick  repetition,  and  to  get  at  its  meaning.  The  concluding 
10  seconds  were  marked  off  by  signals,  and  the  observer's  task 
was  to  report  what  occurred  in  consciousness  during  this  particu- 
lar interval."  The  observers  reported  two  kinds  of  imagery: 
(a)  that  which  appeared  as  the  carrier  of  the  meaning  and  (b) 
that  which  appeared  as  irrelevant.  No  logical  or  psychological 
test  could  be  found  to  distinguish  between  the  relevant  and  irrel- 
evant imagery. 

The  conclusion  of  Jacobson  was:  "That  the  conscious  mean- 
ings brought  out  in  these  experiments  are  not  perfect  and  static 
logical  meanings  of  definition.  .  .  .  Logically,  the  representation 
of  meaning  is  inadequate;  psychologically,  it  is  adequate  to  the 
demands  of  the  occasion."  (P.  568-569.) 

In  his  experiments  on  the  meaning  of  sentences  Jacobson  found 
cases  in  which 

1.  An  automatic  reading  was  followed  by  a  perception  of  the 

meaning  which  is  identified  with  images  called  forth  by 
the  experiments. 

2.  Cases  in  which  the  meaning  did  not  come  to  the  subject  at 

all,  in  spite  of  a  wealth  of  visual  organic,  kinaesthetic, 
and  tactual  sensations. 

3.  Cases  in  which  the  visual  and  auditory  images  and  sensa- 

tions from  reading  were  the  sole  processes  present  in  con- 
sciousness.    And  yet  the  sentence  had  meaning. 
Jacobson  concludes: 
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1.  Wherever  there  is  meaning  there  are  also  processes,"  i.  e., 

sensations  and  images  of  one  kind  or  another. 

2.  "The  correlated  meanings  and  processes  are  two  renderings. 

from  different  points  of  view,  of  the  same  experience." 
The  first  conclusion  seems  established  by  the  introspective  re- 
ports, but  it  holds  only  for  the  condition  of  these  experiments 
where  ample  time  is  given  for  images  to  appear  and  the  task  is 
set  to  report  primarily  conscious  processes,  i.  e.,  sensations  and 
images,  and  secondarily,  in  parentheses,  to  note  meaning  as  it 
arises. 

The  second  conclusion  (which  is  really  the  "crux"  of  the  whole 
situation — meaning  is  an  aspect  of  sensation  and  imagery — is 
simply  stated  and  the  reader  is  left  to  judge  for  himself  on  what 
evidence  the  conclusion  is  based.  The  only  evidence  in  his  paper 
for  such  an  identification  is  to  be  sought  in  the  fact  that  the 
subjects,  as  a  rule,  were  not  satisfied  that  they  had  anything  that 
corresponded  with  their  idea  of  meaning  till  relevant  imagery 
was  present.  This  shows  no  more  than  that  meaning,  in  the 
Cornell  sense,  is  not  present  till  such  imagery  arises.  From 
Jacobson's  own  data  it  appears,  however,  that  meaning  in  a 
broader  sense  must  have  been  present,  when  meaning  in  the 
Cornell  sense  was  denied.  When  Dr.  Geissler,  Instructor  in 
Psychology  at  Cornell,  for  3  seconds  looked  at  the  sentence  "Did 
you  see  him  kill  the  man?"  and  then  declared  at  the  end,  "No 
meaning  all  the  way  through,"  we  can  only  conclude  that  "mean- 
ing" must  have  been  taken  in  a  very  restricted  sense.  When, 
again,  he  looked  at  the  sentence,  "The  iron  cube  fell  heavily  on 
the  floor,"  reads  it  as  so  many  meaningless  words,  and  then,  on 
re-reading,  obtains  the  meaning,  a  very  loud  sound,  the  time  of 
the  whole  procedure  being  4.5  seconds,  the  conclusion  is  strength- 
ened that  during  the  experiment  he  was  seeking  for  a  meaning 
in  the  sense  of  an  imaginal  representation.  In  this  sense,  and  in 
no  other,  is  Jacobson's  conclusion  warranted.  An  imaginal  repre- 
sentation is  some  kind  of  imagery.  The  sweeping  conclusion  that 
meaning  is  an  aspect  of  imagery  requires  the  proof  of  another 
proposition,  namely,  that  all  meaning  consists  in  imaginal  repre- 
sentation. 
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The  data  of  this  piece  of  introspective  work  is  incompatible 
neither  with  the  data  nor  the  conclusions  of  the  Wurzburg  school. 
Indeed,  he  has  confirmed  the  fact  that  the  meaning  of  a  sentence 
may  be  present  when  the  sole  processes  present  in  consciousness 
are  the  visual  and  auditory  images  and  sensations  from  reading. 
And  if  it  be  true  that  on  certain  occasions,  as  in  Geissler's  case, 
these  same  processes  were  present  and  the  meaning  was  really 
absent,  one  should  conclude  that  they  cannot  be  identical  with  the 
meaning.  In  like  manner,  a  physician  refuses  to  admit  that  a 
definite  micro-organism  is  the  cause  of  a  disease — if  at  times  it 
is  found  when  the  disease  does  not  occur  and  the  disease  occurs 
when  the  organism  is  absent.  Jacobson  should,  therefore,  have 
admitted  that  there  are  times  at  least  when  meaning  is  not  a  mere 
aspect  of  sensations  and  images. 

Professor  Titchener  looks  upon  the  chief  value  of  Jacobson's 
work  in  making  the  distinction  between  the  mere  statement  that 
meaning  is  present  and  the  analytic  description  of  the  fact  of 
meaning.  He  says  that  "he  finds  no  specific  'meaning  process' 
underlying  the  statement  of  meaning."15  True  it  is  that  Jacob- 
son  found  no  special  sensory  or  imaginal  process  as  the  habitual 
carrier  of  meaning,  but  he  did  not  prove  that  meaning  is  not  itself 
a  conscious  process.  In  fact,  his  experiments  seem  rather  to  con- 
firm the  conclusion  that  meaning  is  not  imagery,  but  something 
else  altogether.16 

Mary  V.  Chapin  and  M.  F.  Washburn  read  to  a  large  class  of 
beginners  (all  women)  in  Psychology  a  passage  from  Titchener's 
"Experimental  Psychology  of  the  Thought  Process/'  in  which  he 
describes  his  visual  imagery  of  meaning  as  "the  blue  grey  tip  of 
a  kind  of  scoop,  which  has  a  bit  of  yellow  above  it.  .  .  which  is 
just  digging  into  a  dark  mass  of  what  appears  to  be  plastic  mate- 
rial." The  students  were  then  asked  to  introspect  as  carefully 
as  possible  the  nature  of  the  imagery  which  in  their  minds  repre- 
sented meaning  in  general. 

ir>  Cf.  Description  vs.  Statement  of  Meaning.  American  Journal  of  Psych., 
1912,  XXIII,  p.  182. 

16  This  outline  of  Jacobson's  work  appeared  in  the  preliminary  report  of 
this  work  in  the  Psychological  Review,  1915,  XXII,  p.  222  ff. 
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All  the  imagery  described  was  either  wholly  visual  (50%), 
wholly  kinaesthetic  (36.7%),  or  visual  and  kinaesthetic  com- 
bined (13.3%).  The  image  could  be  classed  as  relevant  or  irrel- 
evant. The  authors  venture  no  conclusion  on  the  basis  of  their 
experiments,  nor  was  any  justified.  Such  experiments  show  that 
imagery  of  various  sorts  may  accompany  a  concept,  and  that,  too, 
all  the  more  prolifically  when  the  suggestion  is  given  to  the  sub- 
ject to  picture  something  to  himself ;  but  whether  or  not  this 
imagery  is  identical  with  the  concept  cannot  be  decided  from  such 
an  experiment.17 

Professor  Titchener,18  in  a  little  study  of  his  own,  undertook 
to  supplement  Jacobson's  work  by  an  analysis  of  the  attitudes 
which  result  from  a  subject's  being  called  upon  to  describe  mental 
processes  and  to  state  their  meaning.  As  a  result,  he  finds  two 
attitudes.  One  is  that  of  logic  or  common  sense.  This  is  experi- 
enced by  the  subject  who  attempts  to  state  his  meanings.  The 
other  is  that  of  descriptive  psychology.  This  is  experienced  when 
the  subject  describes  the  mental  processes  experienced.  The 
stated  meanings  were  something  like  cut-and-dried  definitions. 
When  once  stated,  the  subjects  felt  that  the  task  was  done.  The 
description  of  processes  involved  the  account  of  all  the  simul- 
taneous experiences  which  could  be  related  in  psychological  terms. 
One  could  never  be  sure  that  nothing  had  been  omitted. 

Titchener  refers  to  Jacobson's  study,  and  says  that  he  does 
not  wish  at  the  outset  to  make  process  and  meaning  mutually  ex- 
clusive. He  is  willing  to  allow  thoughts  and  awarenesses  to  exist 
among  the  conscious  processes  if  they  can  be  found,  but  he  will 
not  allow  one  to  refer  to  them  unless  they  can  be  described.  He 
simply  shoves  the  petitio  principii  one  step  further  back.  If 
meaning  is  a  conscious  process,  he  argues,  it  can  be  described. 
If  it  can  be  described,  it  must  be  in  terms  of  the  elements  of  our 
mental  life.  "Psychological  description  is  analytical,  in  that  the 
given  consciousness  or  part  consciousness  is  analyzed  into  its  ele- 

17  A  Study  of  the  Images  Representing  the  Concept  "Meaning."    American 
Journal  of  Psychology,  1912,  XXIII,  109-114. 

18  Description  vs.  Statement  of  Meaning.    American  Journal  of  Psychology, 
1912,  XXI II,  p.  164-182. 
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mentary  constituents — into  sensations,  images,  attitudes,  etc. ;  it  is 
also  abstractive,  in  that  the  inseparable  attributes  of  these  elements 
or  of  their  groups  (quality,  intensity,  form  of  combination,  etc.) 
are  specified  in  the  report."  (P.  165.)  Attitudes  are  allowed 
only  under  the  condition  that,  at  some  time  or  another,  they  too 
have  been  analyzed  and  described  in  elementary  terms,  as  kinaes- 
thesis,  feeling  of  pleasure,  pain,  etc. 

All  this  is  but  an  attempt  to  get  into  an  artificially  impregnable 
position.  It  lays  down  a  definition.  No  conscious  process  with- 
out description,  no  description  except  in  terms  of  what  I  already 
regard  as  mental  elements.  No  mental  process  outside  of  these 
can  possibly  be  recognized  because  by  definition  it  is  from  the 
outset  indescribable.  One  who  did  not  wish  to  admit  affective 
mental  processes  could  on  such  grounds  easily  exclude  them 
because  they  cannot  be  described  in  terms  of  sensations. 

Meaning,  therefore,  which  Titchener  has  by  definition  made 
indescribable,  cannot  exist  as  a  psychological  process.  But,  for 
all  that,  its  existence  cannot  be  denied.  He,  therefore,  delineates 
a  logical  sphere  or  sphere  of  common  sense  and  allows  it  to  exist 
there.  All  of  which  simply  means  that  Titchener 's  descriptive 
psychology  is  inadequate  to  the  task  imposed  upon  it  by  the  full 
rounded  extent  of  our  human  nature.  Well  does  he  say,  "Logical 
common  sense,  crest  I'ennemi."  (P.  178.)  His  descriptive 
psychology  will  not  bear  scrutiny  in  the  light  of  experience.  It 
will  not  hold  outside  the  limits  which  he  himself  has  defined. 

He,  too,  has  found  meaning  as  a  conscious  something.  He  has 
been  unable  to  explain  it  in  the  terms  of  his  descriptive 
psychology,  so  he  narrows  down  psychology  to  fit  his  own 
assumptions  and  designates  everything  outside  of  that  as  non- 
psychological,  fit  only  for  the  logician  and  the  man  of  the  street. 

Dr.  Geissler19  continues  the  argument  of  Titchener.  He  under- 
took to  investigate  the  conscious  processes  involved  in  responding 
to  the  presentation  of  the  picture  of  an  object(  or  the  object  itself 
when  placed  in  the  hand,  the  eyes  being  shut)  with  some  other 
word  than  that  of  the  name.  The  name,  therefore,  had  to  be  sup- 

19  Analysis  of  Consciousness  Under  Negative  Instruction.  American 
Journal  of  Psychology,  1912,  XXIII,  p.  183-213. 


260  THOMAS  VERNER  MOORE 

pressed.  There  arises  thus  the  very  interesting  problem  of  an- 
alyzing the  mental  processes  involved  in  seeing  one  thing,  and 
thinking  of  another,  while  suppressing  the  name  of  what  is  pre- 
sented. Geissler  found  that  with  his  subjects  "a  successful  sup- 
pression does  not  mean  the  prevention  of  the  occurrence  in  con- 
sciousness of  the  forbidden  name,  or  the  breaking  up  of  the  asso- 
ciative tendencies  between  the  perceptions  and  the  verbal  name 
of  the  object.  .  .  .  The  failure  of  the  negative  instruction  to  keep 
the  forbidden  idea  entirely  out  of  consciousness  is  counter- 
balanced by  the  successful  suppression  of  the  motor  discharge, 
that  is,  the  inhibition  of  the  reaction  of  articulation.  This  effect 
is  brought  about  in  two  different  ways,  which  may  be  called  the 
attitudinal  form  of  suppression  and  the  ideational  form  of  sup- 
pression. (P.  192.) 

The  attitudinal  form  of  suppression  is  one  which  "consists 
mainly  of  kinaesthetic  strains  and  pressure  sensations  in  the  back 
of  the  mouth."  (P.  192.)  Here,  again,  we  have  an  example  of 
the  na'ive  identification  of  a  mental  process  with  what  may  per- 
haps merely  accompany  it  or  flow  from  it  as  an  effect  from  a 
cause.  Geissler  has  merely  found  that  suppression  in  some  man- 
ner involves  at  times  kinaesthesis.  He  then  jumps  to  the  con- 
clusion that  it  consists  in  kinaesthesis,  which  is  not  evident,  with- 
out any  more  ado. 

"The  ideational  form  of  suppression  consists  chiefly  in  some 
verbal  repetition  of  a  part  of  the  instruction,  as  'You  are  not  to 
name  the  object,'  or  in  phrases  like  'Wonder  whether  so-and-so  is 
all  right,'  'Perhaps  so-and-so  might  do,'  etc,  or,  in  the  words  of 
Langfelds  observers,  'Thought  I  should  not  say  it,'  and  the  like." 
(P.  193.)  Geissler  says  that  the  ideational  form  of  suppression 
consists  chiefly  in  a  verbal  repetition.  Again,  I  should  like  to 
point  out  that  he  is  jumping  to  conclusions.  Various  possibilities 
need  to  be  excluded.  The  suppression  might  not  consist  so  much 
in  the  verbal  repetition  as  in  the  consciousness  of  the  "Aufgabe" 
of  which  that  repetition  is  but  the  expression.  The  consciousness 
of  the  subject's  task  might  not  be  the  suppression  itself,  but  might 
be  the  occasion  of  an  actual  volitional  activity  which  dominated 
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the  situation  and  would,  therefore,  be  more  properly  identified 
with  the  act  of  suppression.  Geissler  may  not  allow  that  such 
hypotheses  are  possible,  and  they  may  after  all  be  chimerical; 
but  there  is  nothing  in  his  experiments  to  exclude  them,  and  he 
is  simply  naively  identifying  suppression  with  one  possibility 
among  several,  without  regard  to  any  canons  of  critical  evidence. 

He  then  points  out  that  several  of  Langfeld's20  observers  said 
that  they  "thought"  of  their  instructions,  but  that  they  did  not 
tell  how,  i.  e.,  "they  were  indicating  meaning  rather  than  giving 
an  analytical  description."  (P.  194.)  Nor  would  it  be  possible 
for  them  to  give  an  analytic  description  of  their  thought  process 
in  any  sense  that  he  would  accept,  unless  they  described  their 
thoughts  as  having  "attributes  of  quality,  intensity,  duration, 
etc."  (P.  195-) 

He  then  maintains  that  meaning  in  the  case  of  the  attitude  is 
carried  by  an  organic-kinaesthetic  complex.  Without  realizing 
that  he  would  have  a  very  troublesome  problem  in  accounting  for 
the  thing  called  meaning  which  this  complex  carries,  he  points  out 
the  serious  difficulty  he  has  in  finding  what  it  is  that  carries  the 
meaning  in  the  ideational  form  of  suppression.  This  difficulty 
arises  especially  "when  the  verbal  idea  has  reached  such  a  degree 
of  degeneration,  abbreviation,  or  condensation  (these  words  are 
not  here  intended  as  descriptive  of  the  actual  event)  as  to  make 
its  original  sensory  content,  its  elementary  tissue,  unrecognizable. 
At  this  stage  the  verbal  ideas  seem  to  be  reduced  to  a  single,  unit- 
ary qualitatively  undifferentiable  type,  which  has  been  designated 
imageless."  (P.  194.)  The  Cornell  Laboratory  has  again  found 
imageless  thought;  what  not  now  is  to  be  done  with  it?  Geissler 
proposes  a  dilemma.  Either  these  experiences  have  or  have  not 
the  fundamental  characters  of  structural  elements.  If  they  have 
not,  then  psychology  has  nothing  to  do  with  them.  They  may 
belong  to  logic  or  anything  you  please,  but  not  to  psychology.  If 
they  have,  then  you  must  give  an  analytic  description  of  the 
thought  process  in  terms  of  the  attributes  of  structural  elements, 

20  Herbert  Sidney  Langfeld.  "Suppression  with  Negative  Instructions," 
Psychological  Bulletin,  1910,  VII  p.  200-205.  Suppression  with  Negative 
Instruction,  Psychological  Review,  1911,  XVIII  p.  411-424. 
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that  is,  in  terms  of  quality,  intensity,  duration,  etc.  All  of  this 
simply  means  that  Geissler  has  found  imageless  thought  and 
would  like  to  get  rid  of  the  trouble  of  accounting  for  it  by  turn- 
ing the  difficulty  over  to  the  logicians.  But  we  have  not  one  mind 
that  operates  in  psychology  and  another  which  deals  with  the 
problems  of  logic.  Logical  processes  are,  after  all,  psychological, 
and  the  psychology  which  cannot  account  for  them  is  necessarily 
inadequate.  As  to  being  obliged  to  describe  the  thought  pro- 
cesses in  terms  of  the  attributes  of  sensation,  that  is  not  necessary 
unless  the  point  at  issue  is  supposed  at  the  outset  to  be  settled 
in  favor  of  the  Cornell  school,  and  we  assume  that  there  are  none 
but  sensational  elements  to  be  described.  If  there  are  thought 
processes  they  may  have  attributes  of  their  own;  and  such 
attributes  are  the  ones  that  must  be  used  in  describing  them. 
They  have  a  quality,  but  it  is  not  that  of  any  of  our  sensations. 
Truth  has  no  color,  no  sound,  no  taste,  no  smell:  it  is  not  hot, 
nor  cold,  nor  moist,  nor  dry.  It  is  a  logical  something  which 
Geissler  owns  lies  outside  the  field  of  the  Cornell  psychology.  The 
"quality"  of  imageless  thought  lies  precisely  in  its  being  a  logical 
something.  It  is  not  merely  a  negation  in  that  it  is  imageless, 
but  it  is  also  a  positive  knowing.  Geissler  wants  to  throw  it  out 
of  sensational  psychology.  He  is  right,  it  does  not  belong  there. 

This  study,  like  the  rest  of  the  Cornell  studies,  finds  the  very 
fact  that  is  disputed,  but  tries  to  rule  it  out  of  court. 

Connected  with  the  work  of  the  Cornell  School  by  a  similar 
point  of  view  is  a  study  by  Sara  Caroline  Fisher,  a  pupil  of  Dr. 
Baird  of  Clark  University.  Dr.  Fisher's  work  is  entitled  "The 
Process  of  Generalizing  Abstraction ;  and  Its  Product,  the  Gen- 
eral Concept."2  It  was  undertaken,  apparently,  as  an  answer  to 
my  own  work,  "The  Process  of  Abstraction."  On  page  33  she 
writes :  "Our  investigation  began  with  the  repetition  of  the  work 
of  Moore."  The  repetition  of  my  work  confirmed  only  one  of 
my  results,  and  it  was  "soon  discovered  that  the  method  em- 
ployed by  Moore  does  not  provide  favorable  conditions  for  intro- 
spection. The  succession  of  exposures  was  so  rapid,  and  the 

21  Psychological  Monographs,  No.  90,  Vol.  XXI,  No.  2,  p.  V  213. 
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series  of  exposures  so  long,  that  our  observers  found  it  difficult 
to  remember  what  events  had  occurred  during  the  earlier  ex- 
posures. For  these  reasons  this  method  was  abandoned  after  a 
few  months'  trial  and  an  attempt  was  made  to  devise  a  more 
promising  procedure."  Dr.  Fisher  publishes  nothing  whatsoever 
of  the  data  obtained  from  these  months  of  experiment,  and  passes 
on  without  further  comment  to  the  account  of  her  own  experi- 
ments. The  materials  used  consisted  in  four  groups  of  draw- 
ings.22 ten  drawings  being  in  each  group.  Each  group  was  given 
a  name :  Jalof ,  Deral,  Tef oq,  and  Kareg.  In  looking  at  the  re- 
productions of  these  drawings  one  cannot  help  thinking  of  such 
things  as  protozoa  hydra,  etc.  Various  characteristics  are  com- 
mon to  all  the  members  of  a  group,  some  almost  always  present, 
others  found  but  once.  Subjects  were  shown  the  drawings  of  a 
group  in  succession,  the  name  being  given  each  time,  with  in- 
structions to  confine  their  attention  to  what  was  shown  without 
trying  to  associate  the  drawings  with  anything  in  practical  life. 
Three  seconds  were  allowed  for  the  consideration  of  each  draw- 
ing. After  all  had  been  exposed  the  subject  was  called  upon  to 
define  a  Zalof  or  Deral,  etc.  The  subject  was  then  asked  to 
furnish  a  detailed  introspective  account  of  his  experiences  during 
the  perception  of  the  series  and  in  defining  the  group.  In  order 
to  get  more  detailed  introspections  and  to  be  less  dependent  on 
memory  the  series  were  often  interrupted  after  two  or  three  cards 
had  been  exposed,  and  the  observer  was  asked  to  give  an  account 
of  his  experience  up  to  that  point.  After  a  stated  interval — 
usually  of  a  week — the  observers  were  required  to  tell  what  they 
remembered  of  a  group  of  figures  and  give  the  introspective 
account  of  this  memory  experience.  They  were  then  shown  the 
cards  again,  and  so  on  "until  a  stage  was  reached  when  further 
examination"  of  the  original  series  failed  to  reveal  new  features. 
(P-  36.) 

The  process  of  generalizing  abstraction  was  found  to  consist  in 
a  behavior  of  consciousness  which  at  first  was  identical  with 
attention.  With  the  second  figure  it  consisted  in  "a  focal  aware- 

22  Such  an  experiment  was  suggested  in  the  Process  of  Abstraction,  p. 
116. 
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ness  of  those  features  in  the  stimulus  whose  fellows  had  been 
noted  in  the  first  exposure.  The  more  conspicuous  of  these  re- 
peated features  flashed  out  in  consciousness  without  any  addi- 
tional awareness  of  effort  incidental  to  eye  movements  of  search- 
ing for  them."  (P.  24.)  The  behavior  of  consciousness  in  the 
later  members  of  the  series  consisted  in  confirming  the  generality 
of  previously  generalized  features.  When  attention  was  attracted 
by  some  feature,  it  was  accompanied  at  times  by  a  mode  of  con- 
sciousness which  the  observers  labelled  "as  a  'wondering'  if  the 
feature  had  been  or  would  be  present  in  other  figures.  Again 
they  mentioned  tentative  definings,  or  awarenesses  that  the  feat- 
ure might  be  essential,  or  might  have  to  be  included  in  the  defini- 
tion. These  awarenesses  were  for  the  most  part  composed  of 
auditory  or  vocal-motor  imagery,  more  or  less  fragmentary,  of 
naming  the  feature  with  additional  words  of  definition,  or  of 
querying  whether  the  feature  were  distinctive  or  essential ;  occa- 
sionally they  included  vague  kinaesthesis  of  turning  away  from 
the  present  stimulus.  At  other  times  the  additional  components 
consisted  in  kinaesthetic  and  organic  tension  about  the  eyes, 
throat,  and  elsewhere,  and  in  marked  kinaestheses  of  visual  fix- 
ation, any  or  all  of  which  were  sometimes  labelled  as  disquietude 
or  unrest  or  as  a  feeling  that  something  was  to  be  done. 
(P.  80-81.) 

Some  subjects  were  assisted  by  visual  images  of  previous  mem- 
bers of  the  series.  These  were  at  times  projected  beside  the  per- 
cept and  actually  compared.  Several  features  were  often  under  in- 
vestigation at  the  same  time  for  confirmation  as  to  their  gen- 
erality. 

The  process  of  generalizing  abstraction  is,  according  to  Dr. 
Fisher,  a  behavior  of  certain  contents  in  consciousness,  closely 
connected  with  attention.  Certain  contents  by  their  clearness, 
due  to  their  being  constantly  repeated,  dominate  the  experience, 
and  the  process  by  which  they  come  to  dominate  is  the  process 
of  generalizing  abstraction. 

What,  now,  is  the  concept  which  results  from  this  process? 
Dr.  Fisher  answers  this  question  by  an  appeal  to  the  introspec- 


IMAGE  AND  MEANING  IN  MEMORY  AND  PERCEPTION     265 

tions  obtained  when  the  observer  was  called  upon  to  give  his 
definition  of  the  group  of  repeated  figures.  This  definition  was 
accompanied  by  one  or  another  kind  of  imagery,  according  as  it 
was  called  for  the  first  time  or  after  a  number  of  repetitions  of 
the  series.  In  the  beginning  particular  concrete  visual  images 
were  abundantly  present — sometimes  also  concrete  kinaesthetic 
images  as  well.  After  the  group  had  been  repeated  again  and 
again  and  its  definition  had  been  given  a  number  of  times  the 
definition  followed  mechanically  upon  the  request  to  define,  and 
while  defining  the  subject  was  conscious  of  little  more  than  pro- 
nouncing the  words  in  their  sequence.  From  the  first  stage  to 
the  last  in  the  mechanization  of  the  definition  Dr.  Fisher  dis- 
tinguishes ten  stages.  She  seems  to  look  upon  the  concept  as 
the  whole  set  of  conscious  events — the  varied  imagery  and  the 
kinaesthesis  of  speech — experienced  in  giving  the  definition. 

Besides  the  concept  Dr.  Fisher  speaks  of  the  "experience  of 
generality."     In  this  she  distinguishes  the  following  stages: 

I.  "In  its  initial  form  this  experience  was  an  explicit  aware- 
ness that  the  features  were  essential."     (P.  164) 

II.  "At  this  level  the  experience  of  generality  was  in  part  an 
explicit  knowing  that  a  feature  was  common,  and,  in  part,  a  be- 
havior of  the  general  features  in  consciousness — their  clearness 
and  durational  aspects,  the  fact  that  they  stood  out  when  the 
observer  was  placed  in  a  situation  of  stating  'what  a  Zalof  (or 
Deral)  is,'  that  they  stood  out  with  fluency  and  readiness,  and 
were  unhesitatingly  specified  as  common  to  the  group,  without 
any  tendency  on  the  observer's  part  to  examine  their  credentials 
for  the  position  of  essentiality."     (P.  166.) 

III.  "At  Stage  III  it  appears  that  the  experience  of  Generality 
consisted  essentially,  and  for  the  most  part  exclusively,  in  the 
behavior  of  the  general  features  in    consciousness — the  way  in 
which  they  were  present,  their  clearness  and  temporal  aspects — 
and  in  the  fact  that  they  were  immediately  and  readily  described 
as  general."     (P.  170.) 

IV.  "At  this  stage  the  experience  of  Generality  was  nothing 
more  than  the  unhesitating,  ready,  and  even  mechanical  mention- 
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ing  of  the  general  features  as  'what  a  Zalof  (or  Deral)  is,'  and 
the  fact  that  these  features  appeared,  as  single  verbal  or  schematic 
concrete  images,  in  ready  and  easy  and  uncontested  fashion  as 
soon  as  the  observer  was  placed  in  a  situation  of  recalling  the 
essentials."  (p.  170.) 

The  concept,  according  to  Dr.  Fisher,  consists  in  the  fact  that 
certain  essential  features,  in  varying  structural  form,  enter  con- 
sciousness in  a  specific  manner  when  the  situation  demands  them. 
(Cf.  p.  206.)  The  structural  form,  in  her  opinion,  is  always 
something  that  can  be  classed  as  sensation  or  imagery.  She  finds 
no  evidence  of  the  imageless  mental  categories  of  which  I  spoke 
in  "The  Process  of  Abstraction." 

In  criticism  of  this  very  excellent  piece  of  work  of  Dr.  Baird's 
pupil  I  would  urge  the  following  considerations. 

The  first  is  a  point  of  method.  When  one  scientist  goes  so  far 
as  to  spend  several  months  in  repeating  the  work  of  another 
scientist,  it  seems  to  me  an  insufficient  criticism  of  his  work  to 
merely  state  the  fact  that  the  work  was  repeated  and  his  results 
not  confirmed.  One  may  very  well  ask  if  you  did  not  get  these 
results  what  did  you  get?  The  second  experimenter  cannot  rule 
out  the  work  of  an  earlier  one  by  simply  saying  that  he  could 
do  nothing  with  the  former  method.  Perhaps  the  fault  lies  with 
the  second  experimenter  rather  than  the  first. 

In  the  second  place,  as  far  as  can  be  gathered  from  Dr.  Fisher's 
account,  she  has  not  repeated  my  work  but  only  a  portion  of  it. 
It  seems  that  she  undertook  to  reproduce  an  experiment  that  she 
did  not  carefully  examine,  and  her  criticisms  are  based  on  a 
defective  repetition  of  my  method  of  research. 

Dr.  Fisher  says :  "Our  observers  found  it  difficult  to  remember 
what  events  had  occurred  during  the  earlier  exposures."  (P.  33.) 
It  is  this  sentence  which  seems  to  indicate  that  she  has  not  read 
what  she  makes  bold  to  criticize.  I  beg  to  submit  a  page  from 
my  study  of  abstraction  which  will  show  how  I  obviated  this  very 
difficulty. 

"It  required  anywhere  from  about  five  to  twenty-five  exposures 
for  the  subject  to  find  the  common  element.  During  all  these 
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exposures  the  process  of  abstraction  was  in  a  state  of  growth 
and  development.  Its  stages  were  at  first  ascertained  only  by  the 
subject's  memory  of  what  occurred  during  the  experiment.  Would 
it  not  be  possible  to  get  a  direct  observation  of  these  stages  by 
cutting  the  experiment  short,  thus  giving  fewer  exposures  than 
the  subject  ordinarily  required?  At  the  end  of  the  experiment 
the  subject  would  not  have  finished  the  process  of  abstraction;  he 
would  not  have  to  recall  as  well  as  he  could  by  memory  the  stages 
he  had  noticed  in  the  development  of  complete  certainty.  He 
would  simply  have  to  describe  by  direct  introspection  his  state  of 
mind,  which  would  be,  at  the  very  moment  in  some  one  of  those 
stages  of  development. 

"Simple  as  the  experiment  seemed,  it  was  most  tantalizing  to 
carry  out.  Sometimes  the  subject  arrived  at  complete  certainty 
before  the  shortened  series  came  to  an  end.  Sometimes  the  process 
of  abstraction  seemed  not  to  have  commenced  at  all,  and  the  sub- 
ject's mind  was  in  a  state  of  negative  doubt.23  By  persistent 
effort,  however,  the  various  stages  were  confirmed,  not  all,  how- 
ever, with  all  subjects.  The  time  necessary  for  this  would  have 
been  excessive.  However,  a  sufficient  number  of  confirmations 
of  the  previous  results  of  memory  were  obtained  to  make  it  evi- 
dent that  the  stages  of  development  so  obtained  were  no  de- 
lusions, but  states  of  mind  that  actually  occurred.  These  con- 
firmatory experiments  are  noted  under  the  same  division  as  the 
previous  ones  wherever  they  were  obtained.  The  words  "con- 
firmed by"  precede  the  numbers  that  refer  to  the  common  element 
of  the  shortened  series."24 

I  regret  to  call  attention  to  this  oversight,  which  was  no  doubt 
due  to  the  vast  amount  of  reading  that  her  dissertation  entailed ; 
and  I  wish  to  acknowledge  that  her  omission  is  partly  my  fault, 
because  in  the  general  description  of  my  method  on  page  116-121 

23  By  negative  doubt  I  mean  a  state  of  mind  in  which  the  subject  knows 
of  no  evidence  either  for  or  against  a  proposition.    In  this  case  the  proposi- 
tion would  be :    A  common  element  is  present  on  this  disk.     Positive  doubt 
would  occur  if  one  were  moved  equally  by  the  known  evidence  for  and  that 
against  a  given  proposition. 

24  The  Process  of  Abstraction,  p.  163. 
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this  special,  though  important,  modification  was  not  mentioned 
then  as  well  as  later. 

The  tendency  of  the  Cornell  school  to  set  introspection  against 
introspection  is  very  much  to  be  regretted.  It  savors  of  a  meta- 
physics that  is  afraid  to  face  the  facts.  But,  as  we  have  already 
seen,  the  facts  come  out  in  their  own  researches  as  well  as  in  those 
of  opposing  schools.  And  in  the  study  of  Dr.  Baird's  pupil  I 
wish  to  show  that  the  imageless  mental  categories  which  she  pro- 
fesses to  have  been  unable  to  find  spring  up  from  the  introspec- 
tion of  her  own  observers. 

In  "The  Process  of  Abstraction"  I  wrote  as  follows:  "Percep- 
tion is  a  process  of  assimilating  the  data  of  sense  experience  to 
their  appropriate  mental  categories.  By  this  assimilation  the 
object  is  perceived.  The  word  category  is  not  here  taken  in  any 
preconceived  sense.  It  is  a  fact  that  in  perceiving  a  figure  the 
earlier  stages  were  designated  as  a  knowledge  that  the  figure  was 
"pointed"  or  "open"  or  "round"  or  "had  the  top  lines  crossed," 
etc.  These  expressions  are  examples  of  what  I  mean  here  by 
categories.  It  is  a  fact,  too,  that  these  expressions  were  not  de- 
scriptions of  mental  images.  The  figures,  however,  had  been 
seen  with  the  eyes,  and  in  perceiving  them  they  were  interpreted 
in  terms  of  the  previous  knowledge  of  the  subject.  This  I  have 
expressed  by  saying  that  the  figures  were  assimilated  to  appro- 
priate mental  categories.  So  far  this  is  all  that  I  mean  by  the 
word  category."5  I  then  went  on  to  determine  what  these  mental 
categories  are  in  the  language  of  our  modern  psychological 
terminology.  The  discussion  of  their  nature  we  may  here  also 
postpone  for  later  consideration  and  merely  raise  the  issue  are 
there,  in  the  introspections  of  Dr.  Fisher's  observers,  references 
to  what  I  would  look  upon  as  mental  categories?  E.  g.,  let  us 
take  the  first  introspection  given  in  the  book.  Observer  A,  Zalof , 
p.  40:  "I  noted  the  branches  and  the  central  parts — the  central 
circle  and  the  three  balls  distributed  around  it."  How  was  it  that 
this  subject  noted  branches,  central  objects,  parts,  circles,  balls? 
Suppose  he  had  never  had  any  experience  of  branches,  central 

25P.  181. 
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objects,  parts,  circles  or  balls,  would  his  perception  of  the  picture 
have  been  different  ?  As  I  myself  notice  the  figure  now,  the 
branches  are  "lichen  like."  If  someone  has  never  seen  anything 
like  the  type  of  lichen  to  which  I  refer  he  cannot  possibly  perceive 
that  in  the  figure  nor  have  any  conception  of  that  to  which  I 
allude.  It  is  because  the  subject  has  experience  of  branches, 
central  objects,  parts,  circles,  balls  that  he  saw  these  things  in  the 
picture.  As  a  matter  of  fact,  the  three  things  around  the  central 
circle  are  not  at  all  like  balls ;  but  that  is  neither  here  nor  there — 
they  were  assimilated  to  that  mental  category  in  the  observer's 
mind.  The  incoming  sensations  were  assimilated  to  definite 
grouping  of  past  experience,  and  these  were  designated  by  the 
subject  as  "the  branches  and  the  central  parts — the  central  circle 
and  the  three  balls."  The  same  observer  elsewhere  speaks  of 
"two-lobedness,"  "the  left  periphery,"  of  "tri-dimensionality," 
others  of  complexity,  bifurcations,  dual  division,  terminal  sub- 
branches,  peripheral  boundary,  etc.  In  these  things,  to  say 
nothing  of  more  concrete  references,  I  recognize  the  categories 
of  experience  to  which  I  have  referred. 

I  will  give  now  my  own  introspections — made  rather  roughly 
indeed  by  having  a  friend  expose  to  me  one  at  a  time  the  figures 
given  on  the  plates  appended  to  Dr.  Fisher's  work.  I  made  these 
introspections  before  reading  any  further  than  the  account  of  the 
method.  I  was  present,  however,  about  two  years  ago,  when  Dr. 
Fisher  presented  her  report  at  the  meeting  of  the  American 
Psychological  Association. 

Kareg. 

K  is  a  figure  in  which  there  is  always  a  construction.  One  side  is  larger 
than  the  other,  in  the  drawings  the  larger  side  is  always  to  the  left  (I  think). 
It  was  always  drawn  more  or  less  rounded :  i.e.  not  flat.  It  was  always  blue- 
grey  or  black,  never  red  nor  orange.  Frequently  the  larger  portion  was 
angular  i.e.,  polygonal  in  outline. 

During  the  examination  of  the  series  I  was  intent  upon  finding  characters. 
This  thought:  what  characters  are  present  was  always  in  the  background  of 
C.  It  was  the  consciousness  of  the  Aufgabe  and  continually  dominated  my 
efforts.  I  noticed  first  the  construction  and  thought  of  an  Amoeba  dividing. 
I  wondered  whether  or  not  this  construction — which  by  analogy  with  the 
amoeba  I  conceived  of  as  accidental  would  prove  to  be  a  constant  character. 
This  was  rendered  more  probable  on  seeing  the  next  figure.  I  noticed  the 
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similarity  in  color,  also  the  polygonal  outline  and  the  attempt  to  portray  a 
rounded  surface.  I  had  some  difficulty  in  holding  all  these  characters  in  mind 
and  looking  for  them  in  every  succeeding  representation.  They  were  held 
in  mind  as  thoughts,  rather  than  images,  though  flitting  vague  visual  images 
were  also  present.  Only  after  the  experiment  the  thought  occurred  to  me 
that  the  larger  part  was  generally,  if  not  always,  to  the  left. 

The  name  which  I  read,  but  quickly  forgot  (it  is  not  printed  under  each 
in  the  cuts)  appeared  to  be  an  unessential  thing,  but  the  figure  acquired  a 
certain  stamp  which  seems  now  to  me  to  be  the  knowledge  that  I  have  of 
certain  characteristics  which  may  be  realized  at  any  time  or,  if  forgotten, 
obtained  again  by  reference  to  the  originals.  The  name  Kelog  (?)  or  what- 
ever it  may  be,  stands  to  me  for  the  group  of  figures  which  I  have  seen  and 
any  other  group  which  would  present  the  same  common  characteristics. 

The  things  picked  out  as  characteristics  would  in  the  terminology  of  my 
work  on  abstraction  be  called  categories,  e.g.  constriction,  polygonal,  rounded, 
to  the  left,  etc. 

Deral 

Deral  is  a  figure  which  consists  of  two  parts,  sharply  delineated.  One  of 
these  parts  projects  into  the  other  part.  This  projection  is  always  to  the  left 
in  the  figures  shown.  Various  inconstant  elements  also  appear;  such  as  dots, 
lines,  or  little  curlicules  in  the  right  hand  corner,  or  little  circles  in  the  right 
hand  figure,  or  the  left  hand  figure  is  now  green,  now  orange.  But  the 
common  characteristic  was  the  two  parts;  one  indented  the  other  with  a  pro- 
jection filling  out  the  indentation  and  in  the  drawing  given  turned  to  the 
left,  the  mentioning  of  this  turning  to  the  left  is  accompanied  by  a  con- 
sciousness that  this  direction  of  the  projection  ought  to  be  considered  acci- 
dental even  though  I  have  never  seen  it  except  in  the  one  direction.  In  the 
conscious  process  of  perception,  I  was  worried  at  first  by  the  fewness  of 
characters.  I  noticed  the  indentation  on  the  two  parts.  I  did  not  have  the 
word  indentation  occur  to  me  until  towards  the  end  of  the  series,  and  then 
found  myself  speaking  the  word  to  myself  with  the  following  repetitions.  I 
again  remember  that  images  of  former  members  of  the  series  recurred  with 
the  presentation  of  a  later  one.  In  giving  a  definition,  the  fragmentary  images 
came;  but  strange  to  say,  instead  of  indentation,  I  used  the  word  projection 
because  perhaps  that  seemed  to  be  a  more  positive  something  to  describe.  It 
appeared  as  a  kind  of  proboscis  and  a  thought  of  one  infusorium  attacking 
another  infusorium  was  lurking  in  the  background,  though  no  images  or  words 
of  this  appeared  at  the  time;  but  they  do  now,  as  I  recall  the  thought  which 
was  then  in  subconsciousness.  The  name  is  now  forgotten, — I  think  it  is 
'deral.'  But  the  figure  is  apparently  something  double,  with  indentations  and 
projections  of  the  two  parts  fitting  each  other  exactly.  My  knowledge  of 
what  it  is,  seems  best  expressed  by  three  conceptual  terms  and  they  occur 
to  me  with  the  very  vaguest  fragment  of  imagery  which  no  one  but  myself 
could  recognize.  If  the  images  could  be  produced,  for  example,  there  would 
be  only  a  spot  of  white  with  a  blackish  outline,  or  a  spot  of  green  or  a  spot 
of  orange. 


IMAGE  AND  MEANING  IN  MEMORY  AND  PERCEPTION    271 

No.sTefoq  (?) 

"Tefoq"  is  an  amoeboid  figure  with  an  irregular  mouthlike  indentation,  and 
an  inclusion  which  has  a  v-shaped  cross-section  turned  to  the  left;  but  it  is 
drawn  like  an  elongated  solid  and  above,  to  the  right,  a  little  triangular  area 
which  appears  to  be  blue.  On  the  v-shaped  cross-section  is  an  amoeboid  figure, 
now  black,  now  white,  with  a  black  outline,  which  may  have  other  colors, 
but  I  forget  now.  So  my  concept  of  this  figure  whose  name  I  have  now  for- 
gotten is  that  of  an  amoeboid  figure  with  a  definite  mouthlike  incision  con- 
taining as  it  were  an  inclusion  of  a  peculiar  character.  In  perception  I  was 
so  interested  in  watching  every  figure  as  it  came  that  I  did  not  notice  any 
revived  imagery,  or  I  cannot  now  remember  having  such  revived  imagery 
during  the  perceptions.  The  common  characteristics  were  identified  in  the 
new  figure,  because  of  a  kind  of  conceptual  memory  that  the  old  figure  had 
certain  elements  and  I  realized  that  these  will  seem  again  here.  In  the 
description  of  the  figure,  there  is  a  much  more  marked  revival  of  imagery 
than  in  the  perception.  It  seems  to  have  definite  value  as  an  aid  to  descrip- 
tion. I  am  not,  however,  describing  my  visual  image,  but  the  visual  image 
seems  to  suggest  the  character  which  I  am  describing.  For  instance,  in  the 
concept  of  an  inclusion  I  do  not  see  always  that  inclusion,  but  I  remember 
it  was  present  in  all  the  figures.  The  mouth-like  incision  is  more  or  less 
fimbriated  on  one  side.  It  is  recalled  by  a  fragmentary  image.  Here  as 
before,  could  one  photograph  these  images,  they  would  frequently  be  un- 
recognizable, though  not  always. 

Zalof 

Zalof  is  a  figure  in  which  there  is  a  central  triangular  portion,  usually,  but 
not  always,  made  up  of  a  kind  of  circular  piece  and  three  other  roundish  or 
elongated  projections.  It  is  surrounded  also  by  an  outline  more  cr  less  tri- 
angular which  terminates  in  processes,  more  or  less  cut  up  or  subdivided. 
The  circular  piece  is  usually,  but  not  always,  red.  I  noticed  no  colors  but  the 
reds  and  the  black  and  once  a  deep  brown.  There  were  no  blues.  That  is  my 
description  of  zalof. 

As  to  the  experience  in  perception,  I  was  somewhat  distracted  during  the 
perception  of  the  first  figure,  but  noticed  its  fringes,  and  its  triangular  shape. 
I  tried  to  think  of  something  which  it  resembled  at  the  time  but  could  not. 
Just  now  there  occurs  to  me  the  hydra  which  changes  its  shape  and  elongates 
or  shortens  its  process.  When  I  noticed  the  process,  the  general  triangular 
shape,  the  red  circle  in  the  first,  I  recalled  no  special  imagery.  On  perception 
of  the  second  I  expected  to  see  these  recur  and  did  so.  I  saw  in  one  case 
that  the  circular  portion  was  not  red,  and  in  another  that  it  was  not  subdivided 
into  four  parts.  But  this  was  a  very  small  one.  When  I  tried  to  define  the 
figures,  the  original  visual  images  did  not  recur  except  very  faintly  and  very 
imperfectly.  If  they  were  photographed,  they  could  not  be  recognized  as  zalof. 
But  I  know  that  zalof  has  certain  characteristics  by  a  kind  of  logical  memory. 
Knowing  this,  I  am  able  to  recognize  the  visual  images.  These  helped  never- 
theless in  the  description.  Sometimes  a  fragment  of  an  image,  such  as  the 
fringe-like  process,  recurs  and  recalls  one  of  the  general  characteristics  of 
zalof. 
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There  can  scarcely  be  any  doubt  that  Dr.  Fisher  has  found 
what  I  referred  to  as  mental  categories,  and  that  the  process  of 
perception  in  some  sense  consists  in  assimilating  the  data  of  sensa- 
tion to  appropriate  mental  categories.  Are  these  categories 
imageless  ?  Certainly  not  in  the  sense  that  they  are  independent 
of  the  incoming  sensations.  Nor  are  they  imageless  in  the  sense 
that  no  image  of  any  kind  ever  accompanies  the  process  of  assim- 
ilation, although  this  is  sometimes  so.  But  the  category  itself  is 
not  an  image,  and  in  this  sense  is  termed  imageless.  When  a  sub- 
ject perceives  that  a  figure  is  triangular  it  is  not  at  all  necessary 
for  him  to  have  an  image  of  a  triangle.  He  is  very  likely  to 
have  a  verbal  image,  but  even  this  is  not  always  present.  By  past 
information  he  knows  what  a  triangle  is,  and  this  knowledge  re- 
vives in  a  measure,  and  the  awakening  of  this  knowledge  is  the 
assimilation  of  the  incoming  sensations  to  the  category  "triangle." 

I  will  not  here  take  up  again  the  question  of  the  nature  of  these 
categories.  Dr.  Fisher  seems  to  identify  them  with  the  word 
image  itself.  This  view  has  been  discussed  in  the  general  exam- 
ination of  the  theory  of  meaning.  I  wish  simply  to  point  out  that 
the  difference  between  us  is  not  one  of  fact  but  theory.  Intro- 
spection here,  as  elsewhere,  has  led  to  one  and  the  same  set  of 
facts.  It  is  in  the  interpretation  of  facts  that  differences  have 
arisen. 

There  are  also  other  places  where  "imageless  thought"  appears 
in  Dr.  Fisher's  dissertation.  She  writes,  e.  g. :  "In  its  initial  form 
this  experience  was  an  explicit  awareness  that  the  features  were 
essential."  (P.  164.)  This  is  what  the  Wiirzburg  school  would 
speak  of  as  a  "Wissen"  or  "Bewusstheit."  Dr.  Fisher  explains 
it  as  an  intention  to  include  in  the  definition  a  feature  repeatedly 
noticed.  Its  ultimate  structure  is  verbal,  such  words  as  "include" 
or  "definition"  being  present.  But  such  an  intention  is  not  iden- 
tical with,  but  rather  results  from,  the  "explicit  awareness  that  the 
features  were  essential."  No  concrete  visual  or  kinaesthetic 
imagery  is  identical  with  the  awareness  of  essentiality.  The 
verbal  imagery  that  may  be  present  is  expressive  of  a  correspond- 
ing state  of  mind.  What  is  this  state  of  mind?  Neither  sensa- 
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tion  nor  emotional  feeling,  but  a  knowing  sui  generis  distinct 
from  each. 

I  wish  also  to  urge  a  further  point  of  criticism.  On  page  200 
Dr.  Fisher  writes  as  follows :  "The  four  concepts  which  evolved 
under  the  conditions  of  our  experiment  invariably  passed  through 
a  series  of  progressive  changes,  both  structural  and  functional." 
It  seems  to  me  that  the  stages  which  she  pointed  out  (cf.  p.  153- 
161)  are  stages  in  the  mechanism  of  recall  rather  than  in  the 
development  of  the  concept  itself.  Of  the  first  stage  she  writes : 
"The  earliest  recalls  and  definitions  always  represented  a  stage  in 
which  the  concepts  came  to  consciousness  in  the  form  of  definite, 
relatively  particular  concrete  visual  images,  sometimes  concrete 
kinaesthetic  images  as  well."  I  recognize  here  one  of  the  mechan- 
isms of  memory  that  I  have  found  in  this  present  study  of  my 
own.26  The  visual  image  enables  one  to  recall,  when  verbal 
imagery  leaves  him  in  the  lurch.  When  repeated  repetitions  have 
developed  verbal  imagery,  recall  takes  place  without  waiting  for 
the  visual  imagery  to  appear.  It  sometimes  does  so  concomitant 
with  or  subsequent  to  repetition,  and  so  in  Dr.  Fisher's  later 
stages  one  finds  verbal  and  visual  imagery  mixed  in  various  pro- 
portions. The  evolution,  therefore,  that  she  points  out  is  mainly 
the  evolution  of  the  mechanism  of  recall  and  not  that  of  the  con- 
cepts formed  in  the  perception  of  the  figures.  The  evolution  of 
the  concepts  took  place  in  a  fraction  of  the  three  seconds  allowed 
for  the  exposure  of  a  figure,  being  more  or  less  modified  by  sub- 
sequent events.  It  was  precisely  in  the  study  of  the  genesis  of 
the  concept  that  my  method  with  short  exposures  and  abbreviated 
series  had  its  peculiar  advantage. 

F.  W.  Book  put  forward  the  theory27  that  imageless  thought 
is  but  one  stage  in  the  development  of  the  imageless  conscious 
attitudes  (Bewusstseinslagen).  He  seeks  by  this  theory  to  har- 
monize the  differences  between  Biihler  and  Titchener.  Biihler  is 
right  and  so  is  Titchener.  All  observed  the  same  phenomena,  but 

26  Cf.  Supra.,  p.  105. 

27  On  the  Genesis  and  Development  of  Conscious  Attitudes.    Psychological 
Review,  1910,  XVII,  p.  381-398. 
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at  different  stages  of  its  development.28  Biihler  is  observing  the 
fully  developed  thought  process,  Titchener  the  same  thing,  but  at 
an  earlier  period  of  its  development. 

The  evidence  on  which  this  theory  is  based  comes  from  Book's 
experiments  on  learning  to  use  a  typewriter.  At  the  beginning 
there  was:  "(0  an  actual  spelling  or  thinking  of  the  letter,  (2) 
a  process  of  mentally  locating  this  letter  on  the  keyboard,  (3)  the 
rinding  of  this  letter  with  the  fingers,  (4)  the  initiation  and  mak- 
ing of  the  final  letter-making  movement."29  This  complicated 
imaginal  control  of  the  motor  processes  was  succeeded  by  one  in 
which  "conscious  processes  became  operative  that  were  as  mean- 
ingless and  difficult  to  analyze  and  describe  as  any  Bewusstsein- 
slagen  or  'imageless  thought'  processes  which  Messer,  Biihler, 
Marbe,  Ach,  et  al.,  have  described."80 

Several  things  are  to  be  taken  into  consideration  before  this 
explanation  of  imageless  thought  can  be  admitted. 

1.  The  phrase  "conscious  attitudes"  (Bewusstseinslagen)  covers 
a  very  heterogeneous  group  of  mental  states.     It   is   sometimes 
used  to  indicate  an  attitude  of  doubt,  fear,  etc.     Again,  to  signify 
that  some  kind  of  meaning  was  present.     Dr.  Book  is  using  it  to 
signify    a    quasi-reflex    motor    control.     Befere,  therefore,  he 
attempts  to  apply  his  results  to  the  explanation    of    imageless 
thought  it  would  be  well  for  him  to  be  sure  that  it  is  a  question 
in  both  cases  of  one  and  the  same  phenomenon. 

2.  When  we  actually  do  examine  the  development  of   under- 
standing we  find  that  an  imageless  stage  precedes  the  appearance 
of  imagery.31     This  does  not  mean,  however,  that  Book's  results 
for  learning  the  typewriter  conflict  in  any  way  whatsoever  with 
the  experiments  on  understanding.     Leaving  in  abeyance  the 
question  of  their  completeness  and  accuracy — or  granting  them  as 
perfectly  valid  and  complete — we  need  only  point  out  that  he  was 
a  little  rash  in  identifying  the  development  of  motor  control  with 
that  of  the  process  of  understanding. 

28  Cf.  l.c.,  p.  396. 

29  L.c.,  p.  388. 

80  L.c.,  p.  395. 

81  Cf.  above  p.  74ff    Also  Moore,  The  Process  of  Abstraction. 
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One  might  expect  to  find  mentioned  here  other  studies  which 
take  up  the  question  of  the  thought  processes  in  the  control  of 
movement.  Thus,  for  instance,  June  E.  Downey,  in  her  very 
excellent  and  ingenious  piece  of  work,  "Control  Processes  on 
Modified  Handwriting:  an  Experimental  Study,"32  finds  no  evi- 
dence for  the  initiation  of  a  voluntary  act  of  writing  without  a 
sensory  cue  of  some  sort.  I  am  inclined  to  believe,  even  from 
the  experiments  in  my  present  study,  that  sensory  cues  are  re- 
sponsible for  the  actual  sensory  initiation  of  many  motor  activ- 
ities. I  would  shrink,  however,  from  generalizing  this  statement 
and  saying  that  all  motor  activity  is  dependent  on  sensory  cues. 
As  we  have  already  pointed  out,  it  seems  highly  probable  that 
recall  depends  to  a  very  large  extent  on  imagery.  It  is  probable 
that  many  other  processes  involving  motor  activity  have  a  similar 
dependence.  The  question,  however,  of  the  relation  of  the 
thought  processes  to  motor  activity  is  quite  a  different  one  from 
that  of  the  present  study.  Let  us  first  find  out  whether  or  not 
there  are  any  thought  processes  before  we  take  up  the  problem 
of  their  function  in  motor  control.  They  may  or  may  not  have 
some  such  function.  If  they  do  not,  this  does  not  of  itself  argue 
against  their  very  existence. 

Meaning  and  thought  are  explained  by  G.  E.  Muller33  of 
Gb'ttingen  as  a  kind  of  complex  consisting 

a.  of  an  imperfect,  obscure  image. 

b.  of  the  subject's  ability  to  image  and  to  speak  and  to  do  all 

that  is  called  up  by  the  situations  with  which  he  is  con- 
fronted. 

The  starting  point  in  the  development  of  this  theory  is  made 
in  a  study  of  the  state  of  mind  which  arises  when  a  subject 
attempts  to  recall  non-sense  syllables  in  a  memory  experiment. 
This  state  of  mind  involves  the  awareness  of  certain  more  or  less 
obscure  visual  images.  The  obscurity  of  the  visual  imagery  on 
which  the  reproduction  of  non-sense  syllables  is  based  has  various 
degrees.  For  example,  one  might  not  be  able  to  say  whether  the 

32  Psychological  Monographs,  1908,  IX,  pp.  148. 

88Zur  Analyse  der  Gedachtnistatigkeit  und  des  Vorstellungsverlaufes  III 
Teil.    Eganzungsband  8  Zeitschrift  fur  Psychol.  Leipzig,  1913. 
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vowel  of  the  syllable  was  an  "a"  or  a  "u."  The  image  might  be 
still  more  vague,  so  that  the  subject  would  recall  only  the  general 
form,  as,  for  instance,  "jal"  or  "get"  or  "pob,"  etc.  A  still  more 
imperfect  image  would  be  only  a  grey  spot  which  might  fit  the 
relatively  long  "pausch"  as  compared  with  the  shorter  sun.  Or 
perhaps  one  can  give  no  more  definite  statement  than  that  he  had 
the  germ  of  a  visual  image,  of  which  he  can  only  say  that  it  is 
visual  and  that's  all.  He  refers  to  the  work  of  Kuhlmann3*  on 
auditory  sensations.  This  observer  pointed  out  that  the  auditory 
images  might  lose  their  individual  character  and  become  charac- 
terless, so  that  one  could  not  say,  for  instance,  whether  they  gave 
back  a  bass  or  tenor  tone.  The  tendency  of  images  with  increas- 
ing obscurity  to  approach  a  vague  characterless  kind  of  "idea" 
he  called  "the  principle  of  convergence." 

One  must  distinguish  the  obscurity  of  images  from  their  lac- 
unose  character,  which  is  present  when  some  parts  are  more  or 
less  perfect,  but  others  are  lacking.  Different  again,  from  ob- 
scurity, is  diminution  of  intensity. 

Some  images  differ  in  the  clarity  of  their  several  qualities,  as, 
for  instance,  color  and  form.  Again,  the  image  may  be  reduced 
to  such  a  minimum  of  clarity  that  the  observer  can  no  longer 
say  to  just  what  genus  of  sensation  it  pertained.  This  is  particu- 
larly true  of  auditory  and  motor  imagery. 

Taking  the  facts,  Miiller  applies  them  to  the  "Bewusstheiten" 
and  "Bewusstseinslage"  of  contemporary  writers.  When  a  sub- 
ject knows,  for  instance,  that  a  name  he  is  trying  to  recall  is  on 
his  tongue,  what  is  present  in  his  mind?  A  mysterious  mental 
state  sui  generis,  different  from  everything  else  that  psychologists 
have  ever  known?  Not  at  all,  says  Miiller — only  an  obscure 
kinaesthetic  image.  Or,  again,  when  Ach  says  that  the  "Bewusst- 
heit,  Koln,"  came  to  his  mind,  what  has  happened?  The  subject 
has  merely  yielded  to  a  tendency  to  designate  as  "Bewusstheit"  a 
vague,  fleeting  image  that  came  and  went  so  quickly  that  it  was 
hard  to  catch. 

In  many  cases  the  "Bewusstheit"  is  only  this  and  nothing  more. 

34  On  the  Analysis  of  Auditory  Memory  Consciousness  in  the  American 
Journal  of  Psychology,  1902,  xx. 
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In  others  the  subject  speaks  of  knowing  something.  What  is 
this  knowing?  Nothing  more,  says  Miiller,  than  what  anyone 
means  when  he  says  that  he  knows  the  birthday  of  a  near  relative, 
or  a  number  of  important  scientific  facts,  or  the  meaning  of  many 
French  words,  etc.  What  is  this  knowledge?  "It  is  a  mental 
disposition,  which  consists  in  the  presence  of  determinate  fixed 
associations,  and  eventually  also  in  a  higher  readiness  of  certain 
images.  In  accordance  with  this  its  nature,  it  follows  that  in 
the  presence  of  certain  situations  (questions,  demands,  percep- 
tions, and  such  occurrences)  certain  judgments  or  also  certain 
actions  will  issue  forth."  (P.  534-535.) 

Notice  that  he  says  that  knowledge  is  a  disposition.  He  ex- 
pressly denies  that  it  is  a  conscious  Erlebniss  (p.  540).  It  is  only 
the  capability  of  becoming  conscious  of  that  which  corresponds 
to  the  disposition. 

In  criticism  of  this  view  of  the  thought  process,  the  following 
considerations  may  not  be  without  value. 

In  the  first  place,  it  is  noteworthy  that  a  theory  of  thought  is 
built  upon  data  obtained  from  introspections  in  the  recall  of  non- 
sense syllables.  This  has  certain  disadvantages.  Non-sense 
syllables  expressly  exclude  as  far  as  possible  all  thought,  and  con- 
sequently offer  a  very  poor  material  from  which  to  obtain  infor- 
mation about  thought.  And  then,  furthermore,  thought  is  more 
intimately  connected  with  perception  than  with  recall.  Recall- 
especially  the  recall  of  non-sense  syllables — is  a  mechanical  some- 
thing, and,  though  it  does  involve  the  higher  process,  the  main 
factor  that  comes  out  is  imagery  more  or  less  obscure  to  which 
one  cannot  attach  any  meaning  whatsoever.  It  is  to  be  regretted, 
therefore,  that  Professor  Miiller  makes  his  starting  point  with  a 
material  that  is  so  unlikely  to  throw  light  upon  that  which  he 
seeks  to  explain. 

Secondly,  we  may  look  upon  Professor  Muller's  theory  as  one 
that  recognizes  the  insufficiencyof  sensory  and  imaginal  processes 
to  account  for  thought,  and  seeks  to  supplement  by  a  further 
factor  the  classic  phenomena  recognized  by  physiologists.  Sensa- 
tions and  images,  he  admits,  are  insufficient  to  explain  the  thought 
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processes.  He,  therefore,  calls  in  a  potential  something,  a  kind 
of  mental  disposition,  to  account  for  that  which  the  sensory  phe- 
nomena leave  unexplained.  Knowledge,  he  says,  means  a  power 
to  image  or  make  statements  concerning  that  which  is  known.  We 
must  certainly  admit  that  knowledge  does  involve  that,  but  is  that 
the  whole  thing?  Has  not  Professor  Miiller  failed  to  make  an 
important  distinction  between  knowledge  and  actual  present 
knowing,  or  between  knowledge  and  the  realization  of  one's 
knowledge?  Let  us  take  an  example.  I  may  say  that  I  know 
something,  and  that  you  know  what  I  know.  Now,  before  I  tell 
you  to  what  I  refer,  this  knowledge  of  yours  is  entirely  dor- 
mant— subconscious,  if  you  will.  You  may  take  it  on  faith  that 
I  know  that  you  know  it,  but  you  do  not  realize  the  fact  by  an 
actual  gleam  of  intellectual  light  which  forms  the  basis  of  per- 
sonal assent.  Now  I  tell  you  that  what  I  know  that  you  know 
is  the  alphabet.  In  this  instant  you  not  only  know  the  alphabet, 
in  the  sense  that  you  could  go  through  it  if  called  upon  to  do  so, 
but  you  also  realize  that  you  can  do  so.  Now  what  is  this  realiza- 
tion which  suddenly  supervenes  upon  your  former  potential  know- 
ledge? You  do  not  recite  the  whole  alphabet — perhaps  you  did 
not  even  commence  to  do  so.  Perhaps,  too — and  I  think  it  quite 
likely — any  fragmentary  image  of  letters  that  may  have  come  to 
your  mind  arose  distinctly  after  that  momentary  flash  of  light  in 
which  you  really  know  that  what  I  said  was  so.  Of  course,  I  do 
not  refer  to  any  optical  phenomenon  when  I  speak  of  a  flash  of 
light.  This  realization  comes  like  a  gleam  of  light,  but  it  is  some- 
thing of  the  intellectual  order,  and  in  its  order  perfectly  definite 
and  clear.  It  is  not  a  tendency  to  repeat  the  alphabet,  it  is  not 
the  visual  imagery  of  one  or  more  letters,  but  an  event  of  another 
nature  entirely.  Suppose,  again,  that  I  tell  a  psychologist  that  I 
know  something  that  he  knows,  and  he  says  "What  is  that?"  and 
I  reply,  "Weber's  Law."  Before  I  said  "Weber's  Law"  the 
mental  disposition  which  constituted  his  fund  of  information 
about  Weber's  Law  was  potentially  stored  up  somewhere  in  his 
mind.  That  potential  information  of  his  is  one  thing — the 
realization,  that  he  knows  what  Weber's  Law  means,  is  another. 
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This  realization  is  an  actual  thought  process  which  supervenes— 
provided  that  the  potential  knowledge  is  present.  It  is  precisely 
this  actual  knowledge  which  constitutes  thought  processes,  and 
it  is  precisely  these  phenomena  which  Professor  Miiller  fails  to 
account  for.  Actual  meaning  is  not  potential  meaning.  Nor  will 
my  reader  be  able  to  completely  identify  the  gleam  of  information, 
which  came  to  his  mind  when  he  first  read  Weber's  Law  in  the 
above  sentence,  with  any  group  of  sensory  phenomena.  If  he 
allows  his  information  concerning  Weber's  Law  to  develop  a 
whole  series  of  "thoughts"  rather  than  images  will  come  to  his 
mind — references  to  geometrical  and  arithmetical  series,  pro- 
gressions, various  departments  of  sense,  theories  in  regard  to  its 
explanation,  etc.  The  sensations  which  he  may  have  experienced 
in  testing  the  law  may  not  come  back  in  imaginal  form  at  all,  or 
if  so  they  will  be  only  one  element  among  many.  Words  will 
often  fail  to  express  the  various  tendencies  that  the  mind  will 
take;  lines  of  thought  will  be  unexpressed,  but  suggested  only, 
and  still  in  some  sense  consciously  realized.  And  if  the  words 
do  occur  they  will  be  different  from  non-sense  syllables  or  words 
of  an  unknown  tongue.  They  will  express  something — they  will 
more  or  less  crystallize  the  actual  realization  of  his  stored-up 
information,  which,  like  the  potential  energy  of  a  falling  stone, 
is  becoming  kinetic. 

The  introduction,  therefore,  of  a  potential  factor  to  supplement 
this  inability  of  imagery  to  account  for  actualities  is  not  a  par- 
ticularly happy  one,  for  the  problem  is  not  to  explain  knowledge 
but  knowing,  and  what  is  potential  can  never  be  identified  with 
what  is  actual.  To  explain  actual  knowledge  Professor  Miiller 
has  nothing  more  than  obscure  imagery.  But  it  often  happens 
that  thought  is  clear,  but  imagery  obscure.  For  example,  the 
thought  that  I  know  the  alphabet  may  be  perfectly  clear  at  a 
moment  when  my  imagery  of  the  alphabet  is  so  obscure  that,  even 
if  reproduced,  not  a  single  letter  would  be  recognized.  Further- 
more, thought,  as  it  develops,  does  not  consist  in  a  flow  of  images 
but  mainly  in  an  array  of  concepts,  as  in  the  example  of  Weber's 
Law  given  above.  Professor  Muller's  theory,  therefore,  seems 
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to  be  inadequate  to  the  situation.  He  must  add  to  the  mere  poten- 
tial disposition  an  actual  knowing  over  and  above  the  sensory 
elements.  But  if  this  is  done  a  mental  state  is  admitted  which 
cannot  be  explained  by  the  classical  elements  of  mind  recognized 
by  the  physiologists. 
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APPENDIX 

THE  RELATIVE  VALUE  OF  MEMORY  FOR  OBJECTS,  PICTURES, 
PRINTED  AND  SPOKEN  WORDS 

The  experiments  on  memory  reported  in  the  text  were  mainly 
qualitative.  The  object  was  to  study  the  conscious  processes  in- 
volved in  the  memory  of  objects,  pictures,  written  and  spoken 
words,  and  so  get  a  deeper  insight  into  the  mechanism  involved 
in  perception  and  recall.  Though  the  number  of  words  remem- 
bered in  each  case  was  recorded,  little  value  was  placed  upon  the 
quantitative  results  then  secured.  The  necessity  of  introspection 
would  probably  have  disturbed  any  quantitative  measurements. 
Besides,  the  exposures  were  made  roughly  by  hand,  the  experi- 
menter trying  to  place  the  cards,  etc.,  at  regular  intervals  before 
the  subjects;  but  there  was  no  objective  guaranty  of  regularity. 
It  was  deemed  best  to  make  further  experiments  under  exactly 
controlled  conditions  to  determine  the  relative  mnemonic  value  of 
objects,  pictures,  written  and  spoken  words. 

A  Spindler  and  Hoyer  memory  apparatus  was  modified  by  the 
technician  in  the  laboratory  of  Munich,  so  that  it  would  expose 
objects  as  well  as  words.  A  tray,  divided  into  sections  by  par- 
titions, was  arranged  to  work  at  right  angles  to  the  gear  of  the 
revolving  drum  and  thus  display  at  a  window  an  object  as  often 
as  the  drum  moved.  The  drum  itself  was  used  to  display  the 
pictures  and  printed  words.  For  the  spoken  words  I  at  first  tried 
to  use  a  phonograph,  but  found  the  one  at  my  disposal  unsatis- 
factory for  the  disconnected  words  of  these  experiments.  No 
one  could  speak  clearly  enough  so  that  every  word  in  the  repro- 
duction would  be  understood  by  the  subject.  I  accordingly 
adopted  the  expedient  of  speaking  a  word  every  time  I  received 
an  induction  shock  from  a  coil  operated  by  a  clock  in  a  neighbor- 
ing room.  The  time  adopted  for  all  these  exposures  was 
2  seconds.  The  series  was  given  once  only.  As  soon  as  the 
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series  came  to  an  end  the  subject  was  called  upon  to  repeat.  No 
introspections  whatsoever  were  called  for.  After  having  said  all 
that  he  hoped  to  be  able  to  repeat  he  commenced  adding  figures 
in  a  table  of  logarithms.  At  the  end  of  one  minute  he  was  called 
upon  for  a  repetition  of  the  series.  By  means  of  a  stop  watch 
the  time  of  repetition  was  recorded.  This  was  taken  as  the  time 
that  elapsed  from  being  asked  to  repeat  until  the  last  word  was 
spoken.  Fou£_subjects  took  part  in  these  experiments.  The 
objects,  pictures  and  printed  words  were  given  on  data  as  indi- 
cated to  the  left;  the  spoken  words  on  data  as  indicated  to  the 
right.  M  refers  to  immediate  recall,  I  M  to  memory  after  one 
minute.  The  figures  under  M  refer  to  the  number  of  words  re- 
membered, those  under  Z  to  the  time  of  repetition,  i.  e.,  to  the 
time  which  elapsed  from  the  moment  the  subject  was  called  upon 
to  repeat  until  he  mentioned  the  last  thing  that  he  could  remem- 
ber. This  period  was  measured  by  a  stop  watch.  SZ/M  is  the 
average  repetition  time  per  word,  i.  e.,  the  sum  of  Z  divided  by 
the  sum  of  M.  It  was  hoped  that  this  time  would  confirm  the 
introspection  of  several  subjects  that  the  images  of  the  objects 
rise  rather  leisurely,  whereas  those  of  spoken  words  fade  rapidly 
and  seldom  recur.  The  result  is  not  entirely  conclusive.  Such  a 
tendency  is  present  in  only  three  out  of  the  four  subjects. 
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The  measurement,  however,  is  very  rough  and  is  clouded  by  a 
variation  in  the  persistence  of  the  effort  to  recall.  In  general  it 
would  seem  that  the  image  for  objects  and  pictures  have  a  more 
marked  tendency  towards  leisurely  recurrence  than  the  images 
of  printed  or  spoken  words. 

Immediate  memeory  of  objects  is  with  all  subjects  decidedly 
the  best.  The  memory  for  pictures  is  next  best.  In  general  im- 
mediate memory  is  distinctly  better  for  objects  and  pictures  and 
relatively  inferior  for  written  and  spoken  words.  The  same  holds 
true  of  the  memory  ratio,  i.  e.,  the  quotient  obtained  by  dividing 
the  amount  remembered  after  one  minute  by  the  amount  remem- 
bered immediately  the  series  was  over.  The  following  table  shows 
this  very  clearly. 


Objects 

Pictures 

Written 
Words 

Spoken 
Words 

Gr. 

Kii. 
L. 
St. 
Mean 

.98 
•93 

I.OO 

.98 
•97 

1.03 
.83 
•99 

I.OO 

.06 

•9i 
.80 
•95 
•94 

.00 

.91 
.84 
•79 
•93 
87 

It  might  have  been  worth  while  to  follow  up  this  fact  of  great 
pedagogical  interest  further,  were  it  not  that  it  has  already  been 
pointed  out  by  previous  observers. 

As  early  as  1894  E.  A.  Kirkpatrick  compared  memory35  for 
written  words  designating  common  objects,  spoken  words  desig- 
nating common  objects,  and  the  memory  for  the  objects  them- 
selves. They  were  asked  also  to  memorize  three  other  series  of 
words  (a)  by  thinking  of  their  sound;  this  set  contained  such 
words  as  loud,  bang,  whisper,  (b)  By  thinking  of  their  visual 
appearance;  this  set  contained  such  words  as  black,  sparkle,  etc., 
and  (c)  by  thinking  of  the  objects  themselves;  this  list  contained 
such  words  as  rat,  spade,  etc.  All  series  contained  ten  numbers. 
In  the  first  three  series  the  subjects  were  also  asked  to  reproduce 
them  after  three  days.  Memory  for  objects  was  found  to  be 
markedly  better  than  any  other  type.  Kirkpatrick  remarks  that 
36  Psychological  Review,  Vol.  I,  pp.  602-609. 
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"Probably  the  most  enthusiastic  advocate  of  object  teaching 
would  hardly  have  dared  assert  that  if  ten  common  objects  were 
pronounced  to  and  written  by  pupils  they  would  after  three  days 
remember  but  one  seventh  as  many  of  them  as  they  would  if  they 
were  allowed  to  look  at  each  of  the  objects  a  fraction  over  a 
second  and  write  the  names;  yet  the  numbers  .91  and  6.29  indi- 
cate that  such  would  be  the  result."36 

Kirkpatrick's  experiments  were  made  on  groups  of  children, 
not  on  one  individual  at  a  time. 

In  1897  C.  J.  Hawkins  studied37  auditory  and  visual  memory. 
He  first  studied  the  effect  of  one,  two,  or  three  repetitions  in 
auditory  memory,  finding  three  most  and  two  least  effective.  He 
thus  studied  the  effect  on  visual  memory  of  exposing  simultane- 
ously or  successively  a  group  of  words,  finding  the  successive  ex- 
posures better.  He  then  compared  visual  and  auditory  memory, 
finding  with  his  method  that  auditory  memory  was  in  general 
better.  The  experiments  were  made  on  classes  of  students,  not 
on  one  individual  at  a  time. 

The  most  complete  study  is  that  of  Adolf  Pohlmann.  He  in- 
vestigated the  memory  value  of  the  various  modes  of  sensory 
presentation  for  two  syllable  words  representing  objects  easily 
visualized  and  also  for  the  objects  themselves. 

He  made  six  different  sets  of  experiments : 

I.  Presentation  of  objects. 

II.  Presentation  and  naming  of  objects. 

III.  Speaking  of  words. 

IV.  Presentation  of  written  words. 

V.  Simultaneous  speaking  and  presentation  of  written  words. 

VI.  Presentation  of  written  words  and  pronouncing  of  them 
by  the  subject. 

Each  series  had  ten  units  and  was  given  but  once.  The  ex- 
position time  was  2  seconds.  His  subjects  were  school  children 
from  9-14  years  of  age.  The  average  percent  remembered  for 
all  the  experiments  was : 

39  P.  605. 

8T  Experiments  on  Memory  Types.    Psychol.  Rev.,  1897.    IV,  pp.  289-294. 
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E.  G.  Boring,  in  his  monograph  "Learning  in  Dementia  Pre- 
cox,"38  investigated,  as  a  secondary  study,  the  relative  value  of 
auditory  and  visual  presentation  of  numbers. 

"The  immediate  memory  span  for  a  series  of  digits  was  tested 
with  both  auditory  and  visual  stimuli.  For  the  auditory  presenta- 
tion the  numbers  were  read  to  the  subject  at  the  rate  of  two  per 
second ;  for  the  visual  presentation  black  gummed  letter  on  a  light 
gray  cardboard  slide  were  presented  one  after  the  other  through 
a  window  in  a  cardboard  slide  holder  at  the  rate  of  2  per  second. 
The  subject  was  in  each  case  first  presented  with  two  series  of 
four  digits  each,  then  two  series  of  five  digits  each,  and  so  on 
up  to  ten  digits." 

He  found  that  the  span  of  memory  for  auditory  presentation 
was  seven  digits,  but  for  visual  presentation  only  5. 

In  being  subject  for  these  experiments  myself  I  was  very  much 
impressed  by  the  relative  ease  with  which  objects  are  remembered 
and  the  greater  permanence  with  which  they  are  retained.  The 
latter  is  especially  remarkable.  If  one  attempts  a  day  or  a  week 
later  to  recall  a  series,  it  is  very  rare  that  anything  else  than  the 
real  objects  can  be  brought  to  mind.  How  clearly  is  the  value  of 
object  teaching  impressed  upon  one's  mind!  Certainly,  in  the 
study  of  any  such  subject  as  anatomy,  one  should  never  waste 
much  time  on  the  text.  Never  read  a  book  if  you  can  look  at  a 
picture — never  be  content  with  pictures  if  you  can  see  a  prepara- 
tion. 

It  occurred  to  me  to  investigate  the  relative  value  of  memory 
for  objects,  pictures  and  words  also  with    abnormal  subjects. 
Would  all  forms  of  memory  be  equally  reduced,  or  would  some 
be  weakened  out  of  all  proportion  to  the  others? 
I  give  below  a  table  of  averages  for  six  subjects : 

88  Psychological  Monographs,  Vol.  XV,  No.  2. 
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Pathological  Cases.    Relative  Memory  Values. 


Objects 

Pictures 

Written 
Words 

Spoken 
Words 

Imme- 
diate 

1  min- 
ute 

Imme- 
diate 

1  min- 
ute 

Imme- 
diate 

1  min 
ute 

Imme- 
diate 

1  min- 
ute 

Frau  S.  S. 
Frau  Hof. 
Frau  A.  H. 

Frau  K.  L. 

Frl.  M.  R. 
Frl.  B.  M. 

Paralysis  agitans 
Hemiplegia 
Alcoholism   with 
symptoms  of  tetany 
Tetania  strumi- 
priva 
Chorea 
Hysteria 

854 
62.5 
IOO.Q 

87.5 

75-0 

72.7 

854 
56.2 
IOO.O 

87.5 

75-0 
56.2 

70.8 

42-5 
62.5 

SO.O 

81.2 
62.5 

66.6 
25.0 
50.0 

43-5 

68.7 
35-4 

60.4 
25.0 
62,5 

50.0 

37-5 
52.1 

25.0 
25.0 
50.0 

25.0 

37-5 
25.O 

52.1 

37-5 
31-8 

43-7 

56.2 
50 

25.0 

18.7 
16.7 

43-7 

42,5 
31-2 

These  experiments  were  made  without  apparatus  after  the 
manner  described  (p.  73)  in  the  original  experiment  with  nor- 
mal subjects. 

My  thanks  are  due  Professor  Friedrich  von  Miiller  of  Munich, 
and  his  assistant  Dr.  von  Stauffenberg,  for  the  privilege  of  exam- 
ining the  cases. 

We  find  a  very  pronounced  tendency  for  forms  of  memory 
which  are  normally  weaker  to  be  more  affected  by  pathological 
processes  than  the  more  difficult  forms. 

The  following  case  of  Korsakow's  disease  is  perhaps  worthy 
of  giving  in  detail  along  with  the  evidence  of  "fabrication"  which 
is  part  of  the  picture  of  the  disease. 

Korsakow's  Disease 


Date 

Objects 

Pictures 

Written 
Words 

Words 
Spoken 

I5/XI  ( 

is/xiy 
26/xr' 

Total 
% 

Imme- 
diate 

1  min- 
ute 

Imme- 
diate 

1  min- 
ute 

Imme- 
diate 

1  min- 
ute 

Imme- 
diate 

1  min- 
ute 

4 
4 
4 
3 

4 

5 

2 
2 

4 

2 

3 
3 

4 
2 
2 

3 
3 
4 

2 
I 
O 
I 
2 
I 

3    , 

4 

2 

3 
3 

2 

2 
I 
O 
O 
2 
O 

4 

4 
3 

4 

2 

4 

O 
0 
O 
0 
O 
O 

24 
50 

16 
33-3 

18 

37-5 

7 
14.6 

17 
354 

5 
10.4 

21 

43-7 

O 
O 

Things  mentioned  that  were  not  present. 

1.  "Lichter." 

2.  "Biirste,"  "Kamm." 

3.  "Hund,"  "Katze,"  "Hut,"  "Kamm,"  genannt  als  sicher  vorhanden. 

4.  "Hut,"  auch  genannt. 

5.  "Tut,"  "Hund,"  "Katze." 

6.  "Hut." 

7.  "Hund,"  "Katze,"  "Schirm,"  "Uhr."    "Sind  Sie  sicher?"     "Ja."    "Ich 

meine  schon." 

8.  "Hut,"  "Gabel." 

9.  "Hut,"  "Katze,"  "Hund,"  "Uhr,"  "Pferd." 

10.  "Hund,"  "Katze,"  "Hut,"  "Uhr."    "Ganz  sicher." 

11.  "Hut." 

12.  "Uhr,"  "Katze,"  "Hase,"  "Hut." 

13.  "Kartoffel." 

14.  "Hut,"  "Seife,"  "Apfel,"  "Birne." 

1.  "Hut." 

2.  "Hut,"  "Katze." 

3.  "Schirm." 

4.  "Hund,"  "Hut,"  "Stock,"  "Zither,"  "Horn,"  "Uhr."    "Sind  Sie  sicher?" 

"Ich  meine  schon." 

5.  "Hut,"  "Uhr,"  "Hut." 

6.  "Hut,"  "Uhr,"  "Katze,"  "Hut,"  "Uhr," 

7.  "Uhr,"  "Hund." 

8.  "Uhr,"  "Katze,"  "Schirm,"  "Hut." 

9.  "Zitter." 

10.  "Hut,"  "Katze,"  "Uhr,"  "Schirm,"  "Zwicker,"  "Augenglass,"  "Hund." 

11.  "Semmel." 

12.  "Katze,"     "Hund,"     "Gabel,"     "Essloffel,"     "Semmel.'      N.B.      The 

patient  did  not  notice  the  evident  impossibility  of  using  cats  and 
dogs  as  real  objects. 

1.  "Zwicker." 

2.  "Fuchs,"  "Schirm." 

3.  "Fisch." 

4.  "Messer." 

5.  "Kamm." 

6.  "Katze,"  "Hund,"  "Zwicker,"  "'Lampe." 

7.  "Gabel." 

8.  "Gabel,"  "Kanne,"  "Loffel." 

9.  "Hammer,"  "Sage." 

10.  "Lampe,"  "Hut." 

11.  "Schere,"  "Hut." 

12.  "Katze,"  "Hund." 

13.  "Lampe,"  "Schirm,"  "Katze,"  "Hut,"  "Hund." 
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SUMMARY  OF  CONCLUSIONS  IN  APPENDIX 

The  quantitative  measurements  of  this  section  lead  to  the  fol- 
lowing conclusions : 

1.  There  seems  to  be  a  tendency  for  the  imagery  of   objects 

and  pictures  to  recur  more  spontaneously  and  more  leis- 
urely than  the  images  of  printed  or  spoken  words. 

2.  Immediate  memory  for  objects  is  better  than  for  all  other 

modes  of  presentation. 

3.  The  memory  ratio,  which  is  a  measure  of  retentiveness,  is 

better  for  objects  than  for  any  other  material. 

4.  What  is  weakest  in  the  normal  individual  is  first  to  deteri- 

orate under  pathological  conditions. 
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INTRODUCTION 

In  the  previous  monograph  entitled  Imagery  and  Meaning  in 
Memory  and  Perception,  we  have  given  an  analysis  of  the 
more  intimate  structure  of  memory  and  perception.  We  there 
touched  upon  the  relative  mnemonic  value  of  objects,  pictures 
and  words  with  both  normal  and  abnormal  subjects. 

In  making  these  experiments  I  noticed,  with  some  of  the  ab- 
normal subjects,  a  certain  difficulty  in  the  interpretation  of 
pictures.  Sometimes,  what  seemed  to  me  very  easy  presented 
to  my  patients  great  and  even  insurmountable  difficulty.  One 
case  of  dementia  senilis  could  not  be  used  because  there  were  not 
pictures  enough  in  my  material  which  the  subject  could  inter- 
pret to  make  it  possible  to  obtain  the  desired  comparisons.  And 
still  this  old  lady  could  read  with  the  aid  of  the  same  spectacles 
that  she  used  in  looking  at  the  pictures.  There  seemed  to  be  a 
genuine  difficulty  of  interpretation  over  and  above  any  mere 
weakness  of  vision. 

There  was  thus  suggested  the  interesting  problem :  how  far 
and  to  what  extent  do  disturbances  of  memory  go  hand  in  hand 
with  decreasing  ability  to  perceive. 

To  investigate  this  problem  one  might  choose  cases  of  more 
or  less  definite  focal  brain  lesions  or  patients  suffering  from 
some  form  of  diffuse  cortical  degeneration.  Both  types  of  mate- 
rial would  be  very  interesting  to  investigate.  The  study  of  focal 
lesions  in  sufficient  number  would  probably  have  to  be  stretched 
over  a  considerable  period  of  time  because  of  the  relative  rarity 
of  their  occurrence — although  if  one  had  access  now  to  the  mili- 
tary hospitals  abroad  sufficient  material  might  readily  be  ob- 
tained. Conditions  involving  diffuse  cortical  degeneration,  on 
the  other  hand,  are  relatively  common  and  any  large  asylum  will 
provide  ample  material. 

One  of  the  interesting  problems  that  such  a  study  should 
throw  light  on  is  this:  Are  memory  and  perception  functions 
intimately  connected  with  two  different  definitely  localizable 
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cortical  centers  or  with  one  and  the  same  cortical  center,  or 
are  they  functions  of  the  cortex  as  a  whole? 

If  they  are  functions  of  two  different  centers,  one  should  find 
in  the  history  of  cortical  lesions  cases  in  which,  in  spite  of  the 
afferent  pathways  remaining  intact,  either  perception  or  memory 
could  be  very  seriously  affected  without  the  other  being  involved. 
Cases  of  sensory  aphasia  would  offer  a  very  interesting  set  of 
material  on  which  to  experiment.  If,  however,  we  are  to  be- 
lieve von  Monakow1  there  is  no  case  of  aphasia  or  agnosia  in 
which  the  condition  permanently  remains,  unless  there  is  at  the 
same  time  a  diffuse  cortical  degeneration.  If  von  Monakow  is 
right,  then  it  would  seem  that  all  "gnostic"  functions  pertain  to 
the  cortex  as  a  whole  and  not  to  any  center  or  centers  in  the 
brain. 

If  memory  and  perception  were  functions  of  a  single  center 
we  should  expect  that  the  profoundest  mental  changes  would 
follow  the  destruction  of  some  definitely  localizable  area  in  the 
brain,  while  other  functions,  such  as  movement,  respiration, 
various  reflexes,  etc.,  would  remain  intact.  A  condition  such  as 
this  is  not,  however,  known  to  exist — if  we  rule  out  the  effects 
which  might  be  due  to  the  all-reverberating  influence  of  shock. 

If  memory  and  perception  are  not  definitely  localizable  in  cir- 
cumscribed areas  of  the  brain,  but  are  functions  of  the  whole 
cortex,  as  von  Monakow  maintains,  then  one  would  expect  a 
high  correlation  between  the  disturbances  of  memory  and  per- 
ception in  patients  suffering  from  any  form  of  diffuse  cortical 
degeneration. 

One  would  expect  it,  but  not  necessarily  find  it.  The  action 
of  drugs  and  toxines  is  so  selective  that  we  must  allow  for  the 
possibility,  or  rather  the  probability,  that  the  cortex  considered 
as  a  unit  organ  may  suffer  impairment  in  one  or  more  of  its 
functions  while  the  others  remain  relatively  intact. 

In  spite  of  the  various  possible  interpretations  of  results,  the 
study  of  the  correlation  of  functions  in  pathological  conditions 
of  the  cortex  is  a  hopeful  field  of  study,  and  one  in  which  very 

1  Die  Lokalisation  im  Grosshirn  Wiesbaden  1914,  p.  479  and  p.  693  ff. 
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little  has  as  yet  been  done.  It  should  eventually  be  supported 
by  the  results  of  autopsy,  and  when  this  is  done  we  may  expect 
considerable  light  on  the  nature  and  localization  of  cortical 
function. 

Furthermore,  one  may  expect  some  light  on  the  problem  of 
mental  functions  in  general — a  problem  which  only  in  the  last 
few  years  has  emerged  from  the  primitive  state  of  metaphysical 
affirmations  and  denials.  So  far  the  empirical  study  of  mental 
faculties  has  confined  itself  mainly2  to  normal  subjects. 

But  there  is  a  certain  advantage  in  choosing  abnormal  rather 
than  normal  subjects  for  such  a  study.  Owing  to  the  crudeness 
of  our  methods  of  measurement,  the  errors  of  observation  are 
relatively  large,  as  compared,  let  us  say,  with  exact  physical 
studies.  The  result  is  that  correlation  tends  to  be  swamped  by 
the  large  experimental  errors.  When,  however,  we  choose  path- 
ological cases  we  get  a  much  wider  dispersion  of  values  than 
obtains  among  normal  subjects.  Hence  the  errors  of  observa- 
tion are  not  as  serious  an  obstacle  as  they  are  among  subjects 
whose  abilities  approach  more  closely  to  one  and  the  same  level. 

CHAPTER  I 
METHOD  OF  EXPERIMENT 

The  technique  of  these  experiments  is  similar  to  that  observed 
in  the  preceding  monograph.  That  is  to  say,  I  used  for  memory : 
real  objects,  pictures  of  objects,  printed  and  spoken  words  re- 
ferring to  real  objects  of  ordinary  every-day  experience. 

In  each  of  the  four  types  of  memory  series  eight  individual 
things  were  exposed  without  the  aid  of  apparatus — one  at  about 
every  two  seconds.  The  series  was  given  but  once,  and  then 
the  subject  was  called  upon  to  repeat  as  much  of  it  as  he  could 
without  regard  to  the  original  order  of  presentation.  When  he 
gave  up  hope  of  going  further,  I  kept  him  busy  answering  such 
questions  as  "What  is  3+7?  9X3,"  etc.,  gauging  the  difficulty 

2  But  confer  hereon  the  very  interesting  study  of  Hart  and  Spearman. 
Mental  Tests  of  Dementia.  Journal  of  Abnormal  Psychology,  1914-15,  IX, 
Pp.  217-264. 
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of  the  sums  by  the  ability  of  the  subject.  When  one  minute  of 
this  work  had  elapsed  I  asked  him  again  to  tell  me  what  he 
could  remember  of  the  series.  At  any  one  sitting  eight  series 
were  taken — two  each  for  objects,  pictures,  printed  and  spoken 
words.  Two  sittings  were  held  for  every  subject — except  one, 
who  had  been  let  out  on  parole  when  I  called  for  him  the  second 
time.  None  of  the  objects,  pictures  and  words  used  in  one 
series  were  repeated  in  any  of  the  others. 

Two  measures  of  memory  were  thus  obtained:  (a)  the  num- 
ber of  objects,  pictures,  and  words  recalled  immediately;  (b)  the 
ratio  of  what  was  remembered  after  one  minute  to  the  value 
obtained  for  immediate  memory. 

In  either  the  first  or  the  second  of  the  two  sittings,  but  gene- 
rally the  first,  the  test  of  perception  was  made.  This  consisted 
in  having  the  patients  name,  as  quickly  as  they  could,  a  picture 
laid  before  them.  I  used  50  pictures  in  all.  None  of  the 
pictures  used  in  memory  was  used  in  preception.  As  soon 
as  I  uncovered  the  picture  I  started  a  stop-watch.  As  soon  as 
the  subject  named  the  picture  or  made  an  effort  to  speak,  or 
showed  by  his  expression  or  behavior  that  he  knew  what  the 
picture  was  I  stopped  the  watch,  recording  the  name  given.  I 
stopped  the  watch  at  the  first  evidence  of  recognition  because  I 
wished  to  measure  perception,  not  the  ability  to  name.  Though 
some  error  is  here  involved,  the  average  of  the  whole  series  of 
50  reactions  gives  a  very  fair  measure  of  the  patient's  ability 
to  interpret  pictures,  and  this  is  what  I  mean  here  by  perception. 

The  name  given  by  a  subject  was  not  always  correct.  Though 
I  have  recorded  the  name  in  every  instance,  I  have  made  no 
deduction  for  incorrect  judgments.  Some,  for  instance,  would 
be  more  correct  than  others.  Thus,  it  is  not  as  serious  an  error 
to  call  a  turkey  a  rooster  or  a  peacock  (especially  when  a  patient 
may  not  have  seen  live  turkeys  very  often)  as  to  call  a  crown 
a  flower  vase,  a  drum  a  water  vessel,  or  a  finger  a  fish.  There 
were  very  few  interpretations  that  bore  no  resemblance  to  the 
objects  interpreted.  Thus,  for  instance,  the  chain  does  not  look 
altogether  unlike  a  sausage,  nor  is  the  mask  very  different  from 
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a  face,  etc.  In  general,  a  wrong  interpretation  was  a  slow  one, 
and  I  have  considered  the  delay  in  reaction  a  sufficient  penaliza- 
tion for  the  error,  hoping  that  the  average  of  the  50  reactions 
would  on  the  whole  give  a  fair  measurement. 

It  would  be  inadvisable,  however,  to  neglect  the  absolute  fail- 
ures to  give  any  interpretation  at  all.  One  could  take  merely 
the  average  of  the  number  interpreted,  but  in  so  doing  one  would 
leave  out  of  consideration  a  very  important  evidence  of  disability. 
After  the  consideration  of  various  possibilities  I  concluded  that 
a  very  fair  measurement  could  be  obtained  by  regarding  percep- 
tion as  equal  to  the  ratio  of  the  per  cent,  interpreted  to  the 
reaction  time.  Thus  perception  would  be  considered  as  varying 
directly  with  the  percentage  of  interpretations  and  indirectly 
with  the  reaction  time.  This  measure  was  accordingly  adopted. 

The  subjects  that  I  studied  were  inmates  of  the  institutes  of 
Egelfin  and  Haar,  in  the  neighborhood  of  Munich.  They  were 
all  of  the  same  race  and  belonged  to  the  class  of  Bavarian 
laborers  and  tradesmen.  Except  for  one  ament  they  were  all 
suffering  from  Dementia  paralytica,  Dementia  senilis,  or 
chronic  alcoholism,  all  of  which  conditions  produce  diffuse 
though  not  identical  cortical  impairment.  It  would  have  been 
better  to  confine  the  studies  to  some  one  form  of  mental  disease. 
But  sufficient  material  would  scarcely  have  been  obtained. 
Cases  that  were  very  far  advanced  could  not  be  used.  Every 
patient  who  was  at  all  unwjlling  to  cooperate  I  thought  it  best 
to  exclude.  There  is  no  use  of  trying  persuasion  or  intimida- 
tion by  the  authorities.  A  variation  in  willingness  to  co- 
operate would  have  introduced  a  disturbing  factor  that  could 
scarcely  be  eliminated.  So,  as  soon  as  a  patient  manifested  this 
unwillingness  either  by  suspicion  or  moroseness,  or  fear  of 
showing  his  incapacity,  or  for  any  other  reason,  I  left  him  and 
went  to  the  next  man  on  the  list.  Some  were  very  willing  to 
name  the  pictures  but  shrunk  from  the  effort  to  recall.  These, 
of  course,  had  to  be  excluded.  With  a  few  we  got  along 
famously  together  for  a  while,  and  then,  all  of  a  sudden,  they 
would  exasperatingly  refuse  to  go  further.  As  a  result,  a  rather 
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long  list  dwindled  down  to  the  30  subjects  reported  in  this  study. 
I  had  intended  to  carry  the  experiments  still  further,  but  the 
work  was  interrupted  by  the  outbreak  of  the  war  in  August, 
1914. 

I  chose  men  and  excluded  women  to  make  the  group  as  homo- 
geneous as  possible.  The  familiarity  of  men  and  women  with 
the  objects  of  daily  life  varies  with  the  objects.  Women  are 
more  familiar  with  household  things,  men  are  better  acquainted 
with  tools  and  implements.  Though,  with  normal  individuals, 
this  might  make  no  difference,  with  pathological  cases  it  might 
be  a  disturbing  factor.  I  thought  it  best  to  run  no  risks  and  keep 
the  cases  as  homogeneous  as  possible. 

By  way  of  comparison  between  normal  and  abnormal  subjects 
I  started  an  investigation  of  the  same  nature  on  young  men  be- 
longing to  the  same  state  of  life,  chosen  from  a  Verein  of  labor- 
ers of  various  trades  in  Munich. 

After  having  experimented  on  only  six  subjects,  this  investi- 
gation had  to  be  stopped  on  account  of  the  outbreak  of  the  war. 

The  data  are  given  below,  the  subjects  following  in  the  mem- 
ory table  in  alphabetical  order.  In  the  tables  for  memory,  M 
refers  to  the  things  remembered,  Z  to  the  time  consumed  in  repe- 
tition. The  lists  of  "things  mentioned  which  were  not  present" 
following  each  table  are  arranged  in  separate  series.  Those  fol- 
lowing the  number  "i"  refer  to  the  first  series  of  tests,  those 
following  the  number  "2"  the  second  series,  and  so  on. 

In  the  tables  for  perception  the  data  follow  in  the  order  of 
time  of  experiment.  The  name  at  the  head  of  each  page  of 
data  refers  to  the  institution  of  the  patient.  The  top  line  gives 
the  date  of  the  experiment,  the  next  line  the  name  of  the  sub- 
ject. The  reaction  times  are  given  in  two  columns  for  each 
subject,  those  between  0-1.8  seconds  and  those  above  2.00.  Brack- 
ets surrounding  figures  indicate  not  a  reaction  time,  but  the  time 
during  which  the  subject  tried  to  interpret  a  picture  that  h-c 
finally  failed  to  name  at  all. 

The  totals  have  been  proved  by  adding  the  vertical  and  hori- 
zontal columns  and  taking  a  grand  total,  which,  of  course,  must 
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be  the  same  for  both.  The  transverse  additions  not  only  enable 
us  to  check  the  vertical,  but  also  give  a  means  of  finding  out 
what  are  the  most  difficult  pictures.  One  will  see,  I  think,  by 
referring  to  the  pictures,1  that  the  difficulty  is  not  one  of  acuity 
of  vision,  but  of  interpretation. 

The  ten  pictures  most  often  uninterpreted  were:  bed,  letter, 
finger,  candle,  trunk,  nose,  nest,  sled,  snail,  bird.  The  ten  with 
the  longest  reaction  times  are:  acorn,  finger,  candle,  lily,  nose, 
nest,  rose,  sled,  cradle,  sausage.  I  think,  if  one  refers  to  the 
pictures,  he  will  see  they  are  not  such  as  require  greater  acuity 
of  vision  than  the  others.  Take,  for  instance,  the  subject  Listle. 
He  failed  to  interpret  pretzel,  letter,  frog,  chain,  trunk,  lily, 
nose,  sled,  grapes,  turkey,  bird,  cradle.  With  him  I  happen  to 
have  a  measurement  of  his  visual  acuity.  Estimated  by  Landolt's 
rings,  his  vision,  measured  at  three  metres  from  the  rings,  was 
just  0.5  normal.  One  who  could  see  the  opening  of  the  circle  at 
15  feet  and  indicate  its  direction  should  have  little  trouble  in 
naming  the  pictures  placed  before  him  at  reading  distance,  if 
visual  acuity  alone  were  concerned. 

1  These  pictures  were  printed  in  the  Psychological  Review,  1915,  XXII,  pp. 
182-188. 
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CHAPTER  II 
EXPERIMENTAL  DATA 


A.  ABNORMAL  SUBJECTS 
JOSEPH  AIDLSBURGER.    42  years  old.    MALER.    PARESIS. 


OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN  WORDS 

Immediate 

i  minute 

Immediate 

i  minute 

Immediate 

i  minute 

Immediate  ||  I  minute 

Date 

M      Z 

M      Z 

M      Z 

M      Z 

M      Z 

M     Z 

M     Z 

M     Z 

20/IV 

4 

83 

4 

S3 

4 

44 

5 

67 

7 

94 

6 

34 

4 

28 

i 

34 

20/IV 

4 

29 

6 

62 

3 

20 

i 

39 

3 

29 

i 

19 

7 

61 

o 

— 

22/IV 

5 

36 

3 

24 

6 

19 

4 

23 

3 

22 

o 

3 

19 

i 

7 

22/IV 

6 

39 

4 

30 

6 

20 

i 

16 

5 

16 

o 

— 

5 

22 

2 

26 

Total 

19 

187 

17 

169 

19 

103 

II 

208 

18 

161 

7 

53 

19 

130 

4 

77 

SZ/M 

9.8 

g.g 

5-4 

18.9 

8.9 

7-5 

6.8 

19.2 

Things    named    immediately 75 

Things  named  after  i  minute 39 

Things  mentioned  that  were  not  present: 

1)  Pickel,  Aal,  Wage,  Sofa,  Madl  -Puppe. 

2)  Schwamm,  Korb,  Zange. 

3)  Pferd,  Loffel,  Pfeil. 

4)  Pinsel,  Mond. 

Total:  13. 


39 
Ratio  —  —  .520 

75 


ANTON  BACH.    44  years  old.    KIRCHENMALER  UND  VERGOLDER.    PARESIS. 


OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN  WORDS 

Immediate 

i  minute 

Immediate 

I  minute 

Immediate 

i  minute 

Immediate 

i  minute 

Date 

M      Z 

M     Z 

M     Z 

M     Z 

M     Z 

M      Z 

M      Z 

M     Z 

23/IV 

4 

50 

4 

16 

3 

44 

3 

23 

i 

62 

o 

.  . 

3 

68 

0 

23/W 

5 

32 

5 

39 

4 

36 

5 

IOO 

3 

16 

2 

29 

2 

27 

i 

II 

25/IV 

5 

66 

4 

42 

4 

26 

4 

51 

2 

8 

O 

I 

48 

o 

25/IV 

4 

18 

5 

47 

4 

40 

4 

42 

2 

53 

O 

•• 

3 

13 

o 

•• 

Total 

18 

166 

18 

144 

15 

146 

16 

216 

8 

139 

2 

29 

9 

156 

I 

II 

SZ/M 

1 

Things  named  immediately 50 


37 

Ratio   —  =  .740 
50 


Things  named  after  i  minute 37 

Things  mentioned  that  were  not  present: 

1)  Maler,  Nadel. 

2)  Zwirn. 

3)  Schlussel,  Glocke,  Herz,  Schlussel,  Glocke. 

Total :    19. 

4)  Schiff,  Biirste,  Stuhl,  Tisch,  Stuhl,  Stern,  Messer,  Schuh,  Loffel,  Lowe,  Storch. 
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HEINRICH  BAUER.    KURSCHNER.    57  years  old.    DEMENTIA  SENILIS. 


OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN  WORDS 

Immediate 

I  minute 

Immediate 

i  minute 

Immediate 

i  minute 

Immediate 

i  minute 

Date 

M      Z 

M     Z 

M     Z 

M     Z 

M      Z 

M     Z 

M     Z 

M     Z 

9/V 

6 

72 

o 

.  . 

6 

40 

o 

.  . 

3 

48 

2 

22 

4 

46 

o 

Q/V 

3 

47 

0 

.  . 

6 

26 

2 

45 

5 

39 

2 

51 

2 

9 

o 

.  . 

9/V 

4 

16 

0 

2 

16 

I 

21 

3 

18 

O 

I 

23 

o 

9/V 

4 

26 

o 

•  • 

2 

8 

O 

•• 

3 

43 

O 

•• 

3 

H 

o 

•• 

Total 

17 

161 

o 

16 

90 

3 

66 

14 

148 

4 

73 

10 

92 

0 

SZ/M 

9-5 

5-6 

22.O 

10.6 

18.2 

9.2 

Things  named  immediately 57 

Things  named  after  I  minute 7 

Things  mentioned  that  were  not  present: 

1)  Schere. 

2)  Schliissel,  Schliissel,  Zwirn. 

3)  Hand,  Wiege,  Kartoffel,  Biigeleisen. 

4)  Messer,  Kanone,  Vogel. 

Total :    II. 


Ratio  —  =  .123. 
57 


HANS  BISCHOFF.    GASTWIRT.    PARESIS. 


OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN  WORDS 

Immediate 

i  minute 

Immediate 

i  minute 

Immediate 

i  minute 

Immediate 

i  minute 

Date 

M     Z 

M     Z 

M     Z 

M     Z 

M     Z 

M     Z 

M      Z 

M     Z 

26/VI 
26/VI 
i/VII 
i/VII 

6 
4 
4 
5 

35 
62 
20 
38 

5 
3 
o 
i 

29 

67 

36 

3 
3 

4 
4 

II 
8 
19 

38 

2 

3 
o 
o 

13 
48 

3 

4 
3 
4 

14 
9 
9 
9 

2 
O 
O 
O 

14 

3 
3 

2 

3 

15 
8 

35 

14 

0 

o 
o 
o 

•• 

Total 
SZ/M 

19 

155 

9 

132 

14 

76 

5 

61 

14 

41 

2 

14 

II 

72 

0 

•  • 

8.2 

15-0 

5-4 

12.2 

2.9 

7-0 

6.5 

Things  named  immediately 58 


16 

Ratio  —  =  .276. 
58 


Things  named  after  i  minute 16 

Things  mentioned  that  were  not  present: 

1)  Zeiger,  Messer-Messer,  Zange,  Burste,  Puppe,  Kravatte. 

2)  Nagel. 

3)  Hobel,  Schlussel,  Trichter. 

4)  Schiff. 

Total:    n. 
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JOSEPH  BISSINGER.    63  years  old.    KORSAKOFF. 


OBJECTS 

PICTURES        | 

PRINTED  WORDS 

SPOKEN  WORDS 

Immediate 

i  minute 

Immediate 

i  minute 

Immediate 

i  minute 

Immediate 

I  minute 

Date 

M      Z 

M     Z 

M     Z 

M     Z 

M     Z 

M     Z 

M      Z 

M     Z 

20/IV 

4 

14 

3 

28 

3 

17 

i 

26 

4 

33 

I 

5 

2 

26 

o 

^  s 

20/IV 

4 

25 

2 

30 

3 

19 

3 

IS 

3 

18 

2 

26 

2 

12 

o 

.  . 

22/IV 

3 

9 

I 

24 

3 

27 

2 

28 

i 

12 

O 

.  . 

3 

16 

o 

.  . 

22/IV 

5 

26 

I 

8 

3 

14 

0 

•• 

3 

28 

I 

13 

5 

15 

o 

•  • 

Total 

16 

74 

7 

90 

12 

77 

6 

69 

II 

91  ' 

4 

44 

12 

69 

o 

•  • 

SZ/M 

4.6 

12.9 

6.4 

«.S 

8-3 

II.O 

5.7 

Things  named  immediately 51 

Things  named  after  I  minute 17 

Things  mentioned  that  were  not  present: 


17 

Ratio  —  —   .333. 

Si 


Glas,  Glas,  Hammer,  Hammer.    Hammer  in  previous  series.    Glas  pertains  perhaps  to 
Fernglas  in  the  previous  series. 

3)  Aal,  Gabel,  Gabel,  Pfeil,  Schere,  Gabel,  Schere,  Gabel,  Schere. 

4)  Gabel,  Gabel,  Gabel,  Gabel,  Hammer,  Pfeil,  Hobel. 
Total :    16. 


AUGUST  BOLZ.    34  years  old.    OBERKELLNER. 


OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN  WORDS 

Immediate  ||  I  minute 

Immediate 

I  minute 

Immediate 

i  minute 

Immediate 

i  minute 

Date 

M     Z 

M     Z 

M     Z 

M     Z 

M     Z 

M     Z 

M     Z 

M     Z 

22/VH 

7 

30 

7 

33 

5 

48 

5 

24 

4 

41 

3 

47 

4 

12 

i 

17 

23/VII 

7 

52 

6 

13 

5 

29 

$ 

17 

4 

12 

3 

19 

4 

5 

0 

.  . 

29/VII 

7 

6 

19 

4 

14 

3 

33 

4 

23 

3 

19 

5 

16 

5 

34 

29/VI1 

6 

38 

6 

39 

6 

II 

4 

14 

4 

22 

3 

8 

4 

19 

i 

18 

Total 

27 

154 

25 

104 

20 

IO2 

17 

88 

16 

98 

12 

93 

17 

52 

7 

69 

SZA1 

5-7 

4-2 

5-1 

5-2 

6.1 

7-7 

3-i 

9.8 

Things  named  immediately 80 


61 

Ratio  —  =;  .762. 
80 


Things  named  after  i  minute 61 

Things  mentioned  that  were  not  present: 

1)  Uhr,  Trompete,  Hammer,  Ohr,  Zahne,  Gesicht. 

2)  Herz,  Bruch,  Gesicht,  Gefiihl,  Gehor,  Bogen. 

3)  Stuhl. 

4)  Pfeil,  Bohrer,  Schwamm,  Zange,  Seife,  Hand,  Gesicht,  Gehor,  Besen. 

Total :    22. 
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WILHELM  FLECHSEL.    KAUFMANN.    60  years  old.    DEMENTIA  SENILIS. 


OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN  WORDS 

Immediate 

I  minute 

Immediate 

I  minute 

Immediate 

I  minute 

Immediate 

i  minute 

Date 

M     Z 

M     Z 

M     Z 

M     Z 

M      Z 

M      Z 

M      Z 

M     Z 

ic/VI 

5 

43 

4 

24 

5 

57 

5 

30 

3 

17 

I 

17 

3 

29 

o    .. 

IO/VI 

4 

19 

2 

52 

6 

32 

i 

34 

2 

15 

I 

II 

3 

10 

2 

15 

I.W1 

6 

26 

3 

31 

5 

43 

6 

39 

4 

4 

I 

8 

o 

O 

I3/V1 

5 

67 

3 

26 

4 

30 

4 

43 

3 

45 

2 

15 

4 

19 

I 

17 

Total 

20 

155 

12 

133 

20 

162 

.16 

146 

12 

125   | 

5 

Si 

10 

58 

3 

32 

SZ/M 

77 

II.  I 

8.1 

9.1 

10.4 

IO.2 

5-8 

10.7 

Things  named  immediately 62 

Things  named  after  i  minute 36 

Things  mentioned  that  were  not  present: 

1)  Trichter.    • 

2)  Pinsel. 

3)   

4)  Korb. 

Total :    3. 


36 

Ratio  —  =  .581. 
62 


JOSEPH  GRAMMINGER.    38  years  old.    KONDITOR.    PARESIS. 


OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN  WORDS 

Immediate 

i  minute 

Immediate 

i  minute 

Immediate 

i  minute 

Immediate 

i  minute 

Date 

M     Z 

M     Z 

M     Z 

M     Z 

M     Z 

M     Z 

M     Z 

M     Z 

30/V 

6 

34 

7 

26 

8 

48 

7 

24 

5 

25 

2 

7 

5 

24 

3 

IS 

30/V 

7 

20 

6 

24 

6 

28 

6 

29 

6 

38 

4 

26 

5 

14 

5 

32 

Total 

13 

54 

13 

50 

14 

76 

13 

53 

ii 

63 

6 

33 

10 

38 

8 

47 

SZ/M 

4.2 

3-9 

54 

4-1 

5-7 

5-5 

3-8 

5-9 

Things  named  immediately. 


Things  named  after  i  minute 40 

Nothing  mentioned  that  was  not  present. 
Total :    o. 


40 

Ratio  —  =  .833. 
48 
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EDWARD  GRAVETSCHKY.      45  years  old.    KONDITOR. 


OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN  WORDS 

Immediate 

I  minute 

Immediate 

I  minute 

Immediate 

I  minute 

Immediate 

i  minute 

Date 

M      Z 

M      Z 

M     Z 

M     Z 

M     Z 

M     Z 

M     Z 

M     Z 

iS/VII 

6 

46 

6 

30 

6 

48 

6 

39 

4 

23 

4 

34 

4 

38 

2 

67 

is/vn 

5 

64 

4 

55 

6 

44 

5 

34 

5 

23 

3 

62 

5 

31 

I 

13 

22/VII 

6 

57 

6 

24 

7 

67 

6 

34 

5 

25 

6 

58 

6 

23 

4 

44 

22/VII 

6 

72 

0 

6 

63 

6 

56 

6 

59 

3 

23 

5 

19 

2 

34 

Total 

23 

239 

16 

109 

25 

222 

23 

163 

20 

130 

16 

177 

20 

in 

9 

158 

SZ/M 

10.4 

6.8 

8.9 

7-1 

6-5 

ii.  I 

5-5 

17.6 

Things  named  immediately 88 

Things  named  after  I  minute 64 

Things  mentioned  that  were  not  present: 

1)  Anker,  Glocke. 

2)   

3)  Lyra. 

4)   

Total:    3. 


64 
Ratio  —  =  .727. 


F.  X.  KAMMERMAIER.    58  years  old.    BACKER.    KORSAKOFF. 


OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN  WORDS 

Immediate 

i  minute 

Immediate 

i  minute 

Immediate 

I  minute 

Immediate 

i  minute 

Date 

M     Z 

M     Z 

M      Z 

M      Z 

M      Z 

M     Z 

M      Z 

M      Z 

22/VII 

2 

10 

o    .. 

2 

27 

o 

.  . 

o 

o 

2 

14 

o 

22/VII 

2 

19 

o 

.  . 

I 

9 

o 

o 

0 

.  . 

2 

14 

o 

22/VII 

I 

? 

o 

.  . 

I 

6 

o 

I 

19 

o 

I 

II 

0 

22/VII 

I 

9 

o 

I 

9 

0 

•• 

0 

•• 

o 

•• 

2 

16 

0 

Total 

6 

38 

o 

•  • 

5 

5i 

o 

.. 

I 

19 

o 

•  • 

7 

55' 

o 

SZ/M 

6.3 

IO.2 

19.0 

7-9 

Things  named  immediately 19  o 

Ratio  —  =  o. 

Things  named  after  i  minute o  19 

Named  no  words,  pictures,  nor  objects  that  were  not  present. 
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JOHANN  KRAUSS.    57  years  old.    TAPEZIERER.    KORSAKOFF. 


OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN  WORDS 

Immediate 

I  minute 

Immediate 

I  minute 

Immediate 

i  minute 

Immediate 

i  minute 

Date     M      Z 

M      Z 

M     Z 

M      Z 

M      Z 

M     Z 

M      Z 

M     Z 

20/IV 

3 

29 

2 

81 

5 

40 

2 

88 

s 

74 

4 

54 

5 

18 

4 

15 

20/1  V 

2 

48 

I 

4i 

4 

27 

2 

24 

4 

48 

3 

29 

2 

38 

I 

7 

22/IV 

4 

16 

2 

27 

4 

64 

0 

5 

38 

4 

39 

3 

43 

I 

ii 

22/IV 

2 

ii 

I 

IS 

4 

68 

O 

•  • 

2 

32 

I 

59 

3 

18 

o 

Total 

II 

104 

6 

164 

17 

199 

4 

112 

16 

192 

12 

181 

13 

"7 

6 

33 

SZ/M 

9-5  1! 

27-3 

11.7 

28.0 

I2.O 

15-7 

9-0 

5-5 

Things  named  immediately 57 


28 

Ratio  —  =  .491. 
57 


Things  named  after  i  minute 28 

Things  mentioned  that  were  not  present: 

1)  Uhr,  Kirsche,  Kirsche,  Hund,  Apfel,  Uhr,  Glas,  Faden,  Stiefel,  Ring,  Kirche,  Stifel, 

Kanne,  Rettich. 

2)  Schaufel,  Uhr,  Stiefel,  Stiefel,  Waage,  Stiefel,  Stiefel,  Flasche,  Hammer,  Btirste,  Uhr, 

Stiefel  Harfe,  Kanone,  Uhr,  Wage. 

3)  Loffel,  Loffel,  Uhr,  Wiirfel,  Stiefel,  Schaukel,  Schaukel,  Kamm,  Loffel,  Spaten. 

4)  Loffel,   Loffel,   Stiefel,    Stiefel,   Uhr,   Ring,    Stiefel,   Loffel,   Wiirfel,   Veilchen,   Uhr, 

Gabel,  Kamm,  Pfeil,  Uhr,  Ring,  Hammer,  Wiirfel,  Vogel,  Schuh,  Licht,  Licht, 
Wiirfel,  Stiefel,  Uhr. 
Total :    57. 


ALOIS  LANG.    28  years  old.    BAKER.    SCHWACHSINNIGER. 


OBJECTS 

PICTURES 

SPOKEN  WORDS 

PRINTED   WORDS 

Immediate  ||  I  minute 

Immediate 

I  minute 

Immediate 

i  minute 

Immediate 

i  minute 

Date 

M      Z 

M     Z 

M      Z 

M      Z 

M      Z 

M      Z 

M     Z 

M     Z 

22/IV 

8 

61 

5 

26 

6 

58 

5 

24 

4 

25 

3 

16 

4 

24 

o 

22/IV 

7 

4i 

6 

46 

4 

26 

3 

IS 

4 

40 

3 

24 

4 

19 

o 

B  w 

23/1  V 

8 

44 

8 

58 

6 

29 

6 

4i 

5 

34 

4 

27 

5 

29 

3 

27 

23/1  V 

7 

28 

6 

19 

5 

73 

4 

36 

3 

17 

3 

29 

6 

26 

5 

26 

Total 

30 

174 

25 

149 

21 

186 

18 

116 

16 

116 

13 

96 

19 

98 

8 

53 

SZ/M 

5-8 

6.0 

8.9 

6.4 

7.2 

7-4 

5-2 

6.6 

Things  named  immediately. 


Things  named  after  i  minute 64 

Things  mentioned  that  were  not  present: 

1)   

2)   

3)   

4)  Schilling.    Pertains  perhaps  to  Schadl. 

Total :    i. 


64 

Ratio  —  =  .744. 
86 


312 


THOMAS  VERNER  MOORE 


JOSEPH  LISTLE.    70  years  old.    SCHUHMACHER.    ALCOHOLISMUS  CHRONICUS. 


OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN  WORDS 

Immediate 

i  minute 

Immediate 

i  minute 

Immediate 

i  minute 

Immediate) 

i  minute 

Date 

M      Z 

M      Z 

M     Z 

M     Z 

M     Z 

M     Z 

M     Z 

M     Z 

22/V 

3 

8 

3 

23 

3 

8 

3 

21 

2 

IS 

2 

10 

3 

II 

2 

48 

22/V 

4 

3i 

5 

27 

2 

16 

2 

14 

3 

14 

O 

.  . 

2 

41 

O 

27/V 

4 

26 

i 

40 

2 

15 

2 

8 

2 

IO 

2 

12 

4 

6 

0 

27/V 

4 

8 

i 

12 

2 

8 

O 

•• 

2 

16 

I 

21 

2 

6 

0 

•• 

Total 

15 

73 

10 

IO2 

9 

47 

7 

43 

9 

55 

5 

43 

II 

64 

2 

48 

SZ/M 

4-9 

IO.2 

5-2 

6.1 

6.1 

8.6 

5-8 

24.O 

Things  named  immediately 44 


24 

Ratio  —  =  .545. 
44 


Things  named  after  i  minute 24 

Things  mentioned  that  were  not  present: 

1)  Schere,  Schere. 

2)  Hammer,  Hammer,  Schere,  Hammer,  Schere,  Hammer,  Schere,  Puppe,  Spiess,  Hammer. 

3)  Schliissel,  Meissel. 

4)   

Total :    14. 


JOSEPH    MEHLSTRETTER.    SCHNEIDER.    63    years    old.     ALCOHOLISMUS. 
CHRONICUS. 


OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN  WORDS 

Immediate 

i  minute 

Immediate 

i  minute 

Immediate 

i  minute 

Immediate 

i  minute 

Date 

M      Z 

M     Z 

M      Z 

M     Z 

M     Z 

M     Z 

M     Z 

M      Z 

I6/5V 

7 

63 

7 

38 

5 

27 

6 

25 

4 

12 

4 

31 

4 

17 

4 

47 

I6/5V 

7 

73 

6 

36 

4 

36 

4 

38 

6 

75 

2 

55 

6 

23 

3 

67 

20  /V 

6 

23 

5 

39 

6 

48 

5 

22 

5 

55 

I 

7 

5 

14 

3 

13 

20/V 

4 

13 

2 

12 

6 

26 

5 

24 

6 

74 

4 

58 

5 

14 

3 

18 

Total 

24 

172 

2O 

125 

21 

137 

20 

IOQ 

21 

216 

II 

I5i 

20 

68 

13 

145 

SZ/M 

7-2 

6.2 

6.5 

54 

10.3 

13-7 

3-4 

1  1.2 

Things  named  immediately 86 

Things  named  after  i  minute 64 

Things  mentioned  that  were  not  present: 

1)   

2)  Giesskanne,  Katze,  Fahne,  Fahne. 

3)  Viereck,  Viereck,  Hake,  Hake. 

4)  Madl,  Hirsch. 

Total :    7, 


64 

Ratio  —  =  .744. 
86 
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ANTON  MULLER.    46  years  old.    LABORATORIUM  DIENER  (CHEMIE).    PARESIS. 


OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN   WORDS 

Immediate 

I  minute 

Immediate 

i  minute 

Immediate 

i  minute 

Immediate 

i  minute 

Date 

M      Z 

M     Z 

M      Z 

M     Z 

M      Z 

M      Z 

M      Z 

M      Z 

i.Wi 

5 

52 

o 

.  . 

4 

27 

o 

.  . 

3 

38 

o 

.  . 

3 

21 

0 

i.VVI 

i 

II 

o 

.  . 

6 

27 

i 

35 

2 

2O 

o 

4 

13 

20/VI 

3 

13 

o    .. 

5 

28 

3 

64 

I 

9 

0 

4 

21 

o 

.. 

20/VI 

3 

18 

0 

•  • 

3 

13 

o 

2 

12 

o 

•  • 

4 

19 

o 

•• 

Total 

12 

94 

0 

.. 

18 

95 

4 

99 

8 

79 

o 

•  • 

15 

74 

o 

•  • 

SZ/M 

7-8 

5-3 

24.7 

9-9 

4-9 

Things  named  immediately 53 

Things  named  after  i  minute 4 

Things  mentioned  that  were  not  present: 

1)  Messer. 

2)     

3)  Kanapee,  Schraube,  Kanapee. 

4)   

Total :    4. 


Ratio  —  =  .075- 
53 


SAMUEL   NEUMANN.    GESCHAFTSREISENDER.    PARESIS. 


OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN  WORDS 

Immediate 

i  minute 

Immediate 

i  minute 

Immediate 

i  minute 

Immediate 

i  minute 

Date 

M      Z 

M      Z 

M     Z 

M      Z 

M     Z 

M     Z 

M     Z 

M     Z 

26/Vi 

6 

105 

4 

S8 

5 

18 

2 

IQ 

3 

21 

2 

16 

2 

8 

i 

25 

26/VI 

.5 

20 

i 

29 

5 

16 

2 

31 

4 

II 

O 

5 

ii 

o 

i/VII 

3 

8 

i 

61 

3 

12 

2 

37 

S 

2O 

2 

14 

4 

24 

o 

,  . 

i/VII 

5 

44 

2 

63 

3 

14 

O 

2 

3 

I 

9 

5 

18 

c 

1     .  . 

Total 

19 

177 

8 

211 

16 

60 

6 

87 

14 

55 

5 

39 

16 

61 

I 

25 

SZ/M 

9-3 

26.4 

3-7 

14-5 

3-9 

7-8 

3-8 

25.0 

Things  named   immediately 65 


20 
Ratio  —  =  .308. 

65 


Things  named  after  i  minute 20 

Things'  mentioned  that  were  not  present: 

i)  Glas,  Grosse  Puppe,  Messer,  Zahnburste,  Schere,  Madl,  Grosses  Madl,  Messer,  Leuchter, 
Behru  Walu,  Mili,  Wili,  Fili,  Faleru,  What  you  spoke  always  ended  in  L.  The 
series  was :  'Feile,  Loffel,  Uhr.  Katze,  Horn,  Sichel,  Besser,  Flasche. 

2)  Halsband,  Hammer,  Zahnburste,  Lineal,  Biirste,  Madl,  Puppe,  Glaschen,  Kerzenleuchter 

Schere,  Kanne,  Schliissel,  Korb,  Biigeleisen,  Haken,  Haken,  Schliissel,  Ring, 
Brunnen,  Leuchter,  Schere,  Korbschen,  Zange,  Hammer,  Schreibzeug,  Hand, 
Kafemiihtle,  Dampfschiff,  Fali,  Fale,  Wili. 

3)  Handbiirste,    Schere,    Schliissel,    Schliissel,    Schere,   Aal,    Pfau,    Meissel,    Schere,    Aal, 

Messer,  Hand,  Hammer,  Messer,  Schubkarren,  Violine,  Violine,  Aal,  Meissel,  Pfeife. 

4)  Schreib-feder,  Haken   Bleistift,  Dachshund,   Aal,   Meissel,   Wickelkindschen,   Bleistift, 

Korb,  Ring,  Eule,  Spiegel,  Kamel. 
Total:  76. 


314 


JOSEPH  ROHR.    31  years  old.     SCHLOSSER.     PARALYSE. 


OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN   WORDS 

Immediate 

i  minute 

Immediate 

I  minute 

Immediate 

i  minute 

Immediate 

|  i  minute 

Date 

M      Z 

M      Z 

M      Z 

M      Z 

M      Z 

M      Z 

M      Z 

M      Z 

6/VI 

3 

19 

I 

i 

4 

63 

o 

I 

39 

o 

2 

47 

I 

6/VI 

2 

69 

3 

49 

2 

31 

o 

2 

34 

o 

2 

58 

0 

lo/VI 

4 

75 

I 

63 

3 

36 

3 

21 

4 

21 

I 

57 

3 

57 

o 

lo/VI 

2 

61 

o 

I 

12 

o 

•• 

4 

90 

o 

2 

27 

o 

Total 

II 

224 

5 

H3 

10 

142 

3 

21 

II 

184 

I 

57 

9 

189 

I 

SZ/M 

20.3 

22.6 

14.2 

7.0 

16.7 

1 

57-0 

21.0 

Things    named    immediately 41  10 

Ratio  —  =  .244. 

Things  named  after  i   minute 10  41 

Things  mentioned  that  were  not  present: 

1)  Schiff,  Stern,  Lowe. 

2)  Spiegel,  Schiff,  Hammer,  Damenuhr,  Zange. 

3)  Stier. 

4)  Zange,  Kanone,  Pinsel,  Stier,  Hobel,  Spiegel. 

Total :     15. 


LEONHARD  RUSS.     74  years  old.     NAGERCHMIDTMEISTER.     KORSAKOFF. 


OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN   WORDS 

Immediate 

i  minute 

Immediate 

i  minute 

Immediate 

i  minute 

Immediate 

i  minute 

Date 

M      Z 

M      Z 

M      Z 

M      Z 

M      Z 

M     Z 

M      Z 

M     Z 

2S/IV 

2 

33 

i 

32 

3 

28 

3 

33 

o 

o 

o 

0 

2.S/IV 

2 

4 

o 

o 

o 

3 

14 

o 

3 

10 

o 

29/IV 

3 

26 

o 

4 

24 

3 

36 

2 

19 

o 

i 

4 

o 

29/IV 

2 

16 

0 

3 

19 

o 

I 

o 

•• 

2 

14 

0 

•• 

Total 

9 

79 

I 

32 

10 

7i 

6 

69 

6 

33 

0 

6 

28 

o 

SZ/M 

8.8 

32.0 

7-1 

"•5 

5-5 

4-7 

Things  named  immediately 31 


Ratio   —  =  .226. 
31 


Things  named  after  i  minute 7 

Things  mentioned  that  were  not  present: 

1)  Storch,  Gockel.     This  word  was  named  as  one  of  the  given  objects.     Thereupon  I 

asked:     "Did  I  present  a  real  rooster?"     Answer:     "I  believe  so." 

2)  Pinsel,  Gockel,  Messer. 

3)  Fisch,  Kamm. 

4)    

Total :    7. 
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SEBASTIAN  SCHREMSER.    69  years  old.     SCHREINER. 
CHRONICUS. 


ALKOHOLISMUS 


OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN  WORDS 

Immediate 

I  minute 

Immediate 

i  minute 

Immediate 

I  minute 

Immediate 

i  minute 

Date 

M     Z 

M      Z 

M     Z 

M     Z 

M     Z 

M     Z 

M     Z 

M     Z 

i6/V 

5 

25 

4 

12 

6 

SO 

4 

IO 

2 

12 

3 

14 

2 

9 

o 

i6/V 

5 

18 

3 

16 

5 

63 

4 

22 

4 

12 

4 

21 

4 

24 

4 

28 

20/V 

5 

21 

3 

26 

3 

ii 

3 

21 

4 

45 

4 

47 

2 

12 

i 

10 

20/V 

4 

28 

2 

8 

3 

9 

i 

28 

2 

9 

0 

4 

9 

i 

24 

Total 

19 

92 

12 

62 

17 

133 

12 

8l 

12 

78 

ii 

82 

12 

54 

6 

62 

SZ/M 

4-8 

5-2 

7-8 

6.7 

6.5 

7-5 

4-5 

10.3 

Things  named  immediately 60 

Things  named  after  i   minute 41 

Things  mentioned  that  were  not  present: 

1)    

2)    ,  

3)  Beisszange. 

4)  Beisszange,  Feile,  Ring. 

Total :    4. 


41 

Ratio  —  =  .683. 
60 


HANS  SEUFFERT.    KAUFMANN.    42  years  old.     PARESIS. 


OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN  WORDS 

Immediate 

i  minute 

Immediate 

i  minute 

Immediate 

i  minute 

Immediate 

I  minute 

Date 

M     Z 

M      Z 

M     Z 

M     Z 

M     Z 

M     Z 

M     Z 

M     Z 

2/V 

3 

9 

2 

19 

3 

27 

i 

IO 

4 

9 

i 

13 

3 

6 

0 

.  . 

2/Y 

3 

12 

O 

4 

33 

2 

17 

4 

24 

o 

4 

18 

o 

.  . 

6/V 

2 

33 

0 

4 

H 

I 

13 

4 

7 

o 

.  . 

3 

4 

.  . 

6/V 

I 

5 

I 

IO 

4 

7 

O 

•• 

4 

8 

o 

5 

12 

0 

•  • 

Total 

9 

59 

3 

29 

15 

81 

4 

40 

16 

48 

I 

13 

15 

40 

o 

•  • 

SZ/M 

6.6 

9-7 

5-4 

IO.O 

3-0 

13-0 

2.7 

Things  named  immediately 55 


Ratio   —  = 
55 


•US- 


Things  named  after  i  minute 8 

Things  mentioned  that  were  not  present: 

1)  Feile,  Hammer,  Meissel,  Bleistift,  Feile,  Lineal,  Kind,  Fisch,  Kamel. 

2)  Lineal,  Lineal,  Bleistift,  Zange,  Lineal,  Apfel,  Ochs,  Lineal,  Kind,  Ochs,  Kamel,  Lineal. 

3)  Kuh,  Ochs,  Geldbeutel,  Lineal. 

Total :    24. 


THOMAS  VERNER  MOORE 


OTTO  STEIGER.    KAUFMANN.    48  years  old.    PARESIS. 


OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN  WORDS 

Immediate 

I  minute 

Immediate 

i  minute 

Immediate 

I  minute 

Immediate 

I  minute 

Date 

M     Z 

M     Z 

M      Z 

M      Z 

M      Z 

M     Z 

M      Z 

M      Z 

9/V 

3 

9 

3 

24 

4 

26 

2 

7 

2 

4 

I 

21 

4 

73 

4 

46 

Q/V 

2 

5 

3 

38 

4 

19 

I 

H 

3 

10 

2 

22 

5 

23 

2 

IQ 

I2/V 

6 

46 

3 

34 

3 

30 

I 

30 

2 

5 

2 

IS 

4 

8 

2 

12 

I2/V 

7 

38 

3 

8 

4 

18 

3 

IS 

2 

S 

O 

22 

5 

13 

0 

Total 

18 

98 

12 

104 

IS 

93 

7 

66 

9 

24 

5 

80 

18 

117 

8 

77 

SZ/M 

54 

8.7 

6.2 

9-4 

2.7 

16.0 

6.5 

9-6 

Things  named  immediately 60 

Things  named  after  i  minute 32 

Things  mentioned  that  were  not  present: 

1)  Biirste. 

2)  Besen,  Pickel. 

3)  Stuhl,Schiff,  Lokomotive,  Vogel. 

4)  Hut,  Gockel. 

Total :     9. 


32 

Ratio  —  =  .533. 
60 


IGNATIUS  STOSSBERGER.    HAUSARBEITER.    69  years  old.    ALKOHOLISMUS 
CHRONICUS. 


OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN  WORDS 

Immediate 

i  minute 

Immediate 

i  minute 

Immediate 

i  minute 

Immediate 

i  minute 

Date 

M      Z 

M      Z 

M      Z 

M     Z 

M      Z 

M      Z 

M      Z 

M      Z 

i6/V 

5 

50 

4 

20 

4 

33 

5 

18 

2 

II 

o 

,   , 

3 

24 

o 

i6/V 

4 

62 

o 

4 

34 

o 

3 

7 

0 

.    . 

5 

44 

o 

.  . 

20/V 

3 

16 

4 

39 

4 

48 

2 

38 

3 

14 

2 

18 

5 

20 

o 

.  . 

20/V 

3 

48 

0 

5 

27 

O 

2 

29 

O 

2 

14 

o 

Total 

IS 

176 

8 

59 

17 

142 

7 

56 

10 

61 

2 

18 

IS 

IO2 

o 

SZ/M 

11.7 

7-4 

8.4 

8.0 

6.1 

9.0 

6.8 

Things  named  immediately  .........  57 

Things  named  after  i  minute  ......   17 

Things  mentioned  that  were  not  present: 


2)  ......... 

3)  Kanapee. 

4)  ......... 

Total:     i. 


17 

Ratio  —  =  .298. 
57 
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JOSEPH  UHRMANN. 
CHRONICUS. 


INSTALLATIONSARBEITER.    ALKOHOLISMUS. 


OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN  WORDS 

Immediate 

i  minute 

Immediate 

i  minute 

Immediate 

i  minute 

Immediate 

I  minute 

Date 

M      Z 

M     Z 

M     Z 

M     Z 

M      Z 

M      Z 

M      Z 

M     Z 

i6/V 

5 

47 

4 

33 

3 

42 

i 

22 

3 

14 

o 

5 

28 

i 

21 

i6/V 

6 

42 

2 

4« 

2 

8 

o 

4 

14 

o 

.  . 

4 

12 

o 

20/V 

3 

II 

o 

4 

18 

0 

s 

46 

I 

24 

4 

18 

o 

20/V 

3 

29 

o 

4 

16 

o 

4 

ii 

0 

4 

14 

o 

•• 

Total 

17 

129 

6 

81 

13 

84 

I 

22 

16 

85 

I 

24 

17 

72 

I 

21 

SZ/M 

7-6 

13-5 

6.5 

22.0 

5-3 

24.0 

4-2 

2I.O 

Things  named  immediately    63 

Things  named  after  i  minute 9 

Things  mentioned  that  were  not  present: 

1)   

2)  Spiegel. 

3)  Wage,  Messer. 

4)   

Total :    3. 


Ratio  —  =  .143. 
63 


JOHANN  VETTER.    KESSELSCHMIDT.    49  years  old.     PARESIS. 


OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN  WORDS 

Immediate 

T  minute 

Immediate 

i  minute 

Immediate 

i  minute 

Immediate 

i  minute 

Date 

M      Z 

M     Z 

M     Z 

M      Z 

M      Z 

M     Z 

M     Z 

M      Z 

30/V 

2 

8 

2 

10 

4 

14 

3 

24 

2 

6 

2 

12 

3 

5 

0 

.  . 

30/V 

4 

34 

3 

24 

4 

18 

i 

36 

3 

4 

O 

,    , 

2 

7 

0 

6/V1 

5 

36 

6 

61 

5 

27 

2 

37 

3 

10 

2 

13 

3 

9 

2 

8 

6/VI 

4 

13 

4 

6 

3 

38 

2 

16 

3 

ii 

I 

18 

2 

4 

O 

•• 

Total 

15 

9i 

15 

IOI 

16 

97 

8 

"3 

II 

3i 

5 

43 

IO 

25 

2 

8 

SZ/M 

6.1 

6.7 

6.1 

14.1 

2.8 

8.6 

2-5 

4.0 

Things  named  immediately 52 

Things  named  after  i  minute 30 

Things  mentioned  that  were  not  present: 

1)  Uhr,  Schere. 

2)  Biigeleisen,  Btigeleisen,  Leuchter,  Brunnen. 

3)   

4)  Spiegel. 

Total :    7. 


30 
Ratio  — 

52 


=  .577. 


THOMAS  VERNER  MOORE 


KARL  WAHLRAB.     34  years  old.     ELEKTROTECHNISCHER  KORRESPONDENT. 
PARESIS. 


OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN   WORDS 

Immediate 

i  minute 

Immediate 

i  minute 

Immediate 

i  minute 

Immediate  | 

i  minute 

Date 

M     Z 

M      Z 

M      Z 

M     Z 

M      Z 

M      Z 

M      Z 

M     Z 

H/VI 

5 

32 

4 

31 

8 

Si 

8 

63 

4 

14 

4 

13 

6 

18 

6 

31 

6 

6 

35 

s 

62 

4 

67 

4 

26 

3 

13 

3 

12 

4 

22 

20/VI 

6 

29 

6 

36 

5 

24 

4 

24 

5 

18 

3 

34 

5 

39 

2 

49 

20/VI 

6 

39 

6 

69 

5 

39 

3 

20 

4 

13 

2 

46 

6 

7 

0 

Total 

23 

184 

22 

171 

23 

176 

19 

174 

17 

71 

12 

106 

20 

76 

12 

1  02 

SZ/M 

8.0 

7-8 

7-7 

9.2 

4.2 

8.8 

3-8 

8j 

Things  named  immediately 83 


65 

Ratio   —  =  .783. 
83 


Things  named  after  i  minute 65 

Things  mentioned  that  were  not  present: 

1 )  Schere,   Zange. 

2)  Seife,  Massstab,  Schraubenzieher,  Kirsche,  Zange,  Uhr,  Wage,  Stier. 

3)  Hahn,  Hahn,  Stier. 

4)  Tasse,  Schwan. 

Total :    14. 


GEORG  WALLNER.    54  years  old.    KORSAKOFF. 


OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN  WORDS 

Immediate]  |  i  minute 

Immediate 

i  minute 

Immediate 

I  minute 

Immediate 

i  minute 

Date 

M     Z 

M     Z 

M      Z 

M     Z 

M      Z 

M     Z 

M      Z 

M     Z 

23/IV 

4 

41 

4 

28 

5 

22 

o 

5 

IO 

o 

4 

8 

o 

23/IV 

4 

9 

3 

16 

4 

40 

2 

13 

3 

6 

2 

19 

5 

9 

i 

8 

25/1V 

4 

23 

2 

16 

4 

17 

O 

i 

18 

O 

3 

18 

o 

25/1V 

5 

24 

I 

17 

3 

22 

I 

63 

4 

32 

O 

3 

ii 

0 

Total 

17 

97 

IO 

77 

16 

IOI 

3 

~76 

13 

66 

2 

19 

15 

46 

I 

8 

SZ/M 

5-7 

7-7 

6.3 

25-3 

5-1 

9-5 

3-1 

8.0 

Things  named  immediately 61 


16 

Ratio   —  =  .262. 
61 


Things  named  after   i  minute 16 

Things  mentioned  that  were  not  present : 

1)  Schlussel,  Uhr,  Uhr,  Schlussel,  Zange,  Schuh. 

2)  Zwirn,  Uhr,  Wage,  Uhr,  Zwirn,  Zwirn,  Schlussel,  Schlussel,  Zwirn,  Citrone,  Schlussel. 

3)  Uhr,  Uhr,  Biirste,  Miss,  Orange,  Uhr,  Uhr,  Schlussel,  Biirste,  Biirste. 

4)  Hobel,  Pfanne,  Schiff,  Pfanne,  Uhr,  Schlussel,  Pfanne,  Geige,  Biirste,  Meissel,  Uhr, 

Schlussel,    Pfanne,    Biirste. 
Total :    41. 
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JOHANN  WAXLANDER.    50  years  old.    STEINMETZ.    KORSAKOFF. 


OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN   WORDS 

Immediate 

I  minute 

Immediate 

I  minute 

Immediate 

I  minute 

Immediate 

i  minute 

Date 

M      Z 

M      Z 

M     Z 

M      Z 

M      Z 

M     Z 

M      Z 

M      Z 

25/IV 

4 

48 

I 

49 

3 

56 

0 

.  . 

4 

14 

o 

4 

10 

o 

25/1  V 

3 

4 

o 

2 

9 

o 

3 

7 

2 

39 

4 

9 

o 

20/1  V 

3 

9 

0 

2 

7 

o 

3 

H 

O 

3 

14 

0 

29/1  V 

3 

36 

o 

•• 

2 

25 

0 

•  • 

2 

8 

O 

4 

14 

o 

Total 

13 

97 

I 

49 

9 

97 

0 

•  • 

12 

43 

2 

39 

15 

47 

0 

SZ/M 

7-5 

49.0 

10.8 

3-6 

19-5 

3-1 

Things  named   immediately 49 


Ratio   —  =:  .061. 
49 


Things  named  after  i  minute 3 

Things  mentioned  that  were  not  present: 

1)  Leiter,  Lineal. 

2)  Federhalter,  Anker,  Anker,  Anker,  Anker,  Anker,  Pfeil,  Kuh,  Fisch,  Swicker,  Herz, 

Geige,  Kamm,  Kamm,  Uhr,  Haken,  Schiff. 
4)  Anker,  Korb,  Pferd,  Anker,  Pfeil,  Ahre,  Kreide. 
Total :     23. 


ALBERT  WEBER.     STAATSFORSTVER  "WALTUNGSDIENST.    62  years  old. 
KORSAKOFF. 


OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN  WORDS 

Immediate 

i  minute 

Immediate] 

i  minute 

Immediate 

i  minute 

Immediate 

i  minute 

Date 

M      Z 

M      Z 

M      Z     i 

M     Z 

M      Z 

M      Z 

M      Z 

M     Z 

2/V 

4 

36 

3 

41 

4 

15 

4 

28 

3 

23 

2 

12 

5 

13 

0 

2/V 

5 

43 

4 

58 

3 

35 

2 

3S 

2 

14 

O 

4 

18 

i 

21 

6/V 

6|     24  | 

4|       43 

3 

18 

2 

26 

3 

10 

O 

5 

19 

o 

6/V 

6 

43 

4 

17 

3 

33 

I 

18 

4 

IO 

I 

8 

4 

19 

o 

Total 

21 

146 

15 

169 

13 

IOI 

9 

107 

12 

57 

3 

20 

18 

69 

I 

21 

SZ/M 

7-0 

1  1.3 

1 

7-8| 

11.9 

4-7 

6.6 

3-8 

21.0 

Things  named   immediately 64 

Things  named  after  i  minute 28 

Things  mentioned  that  were  not  present: 

1)    

2)  Zange,  Hammer,  Schere,  Messer. 

3)  (Mans,  Maus). 

4)  Kartoffel,  Lowe. 

Total :    7. 


28 

Ratio  —  =  .437. 
64 
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HEINRICH  WUNSCHEIM.    35  years  old.     LOKOMOTIVFUHRER.     PARESIS. 


OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN  WORDS 

Immediate 

I  minute 

Immediate 

I  minute 

Immediate 

i  minute 

Immediate 

I  minute 

Date 

M      Z 

M      Z 

M     Z 

M      Z 

M      Z 

M     Z 

M      Z 

M      Z 

i/VII 

5 

18 

6 

57 

6 

25 

6 

65 

3 

37 

3 

15 

i 

5 

o 

i/VII 

6 

71 

6 

62 

7 

93 

5 

46 

3 

13 

i 

24 

i 

29 

o 

8/VII 

6 

147 

i 

38 

5 

18 

2 

19 

4 

22 

2 

34 

3 

57 

o 

8/VII 

6 

59 

3 

95 

6 

34 

3 

18 

4 

37 

2 

29 

0 

o 

•• 

Total 

23 

295 

16 

252 

24 

170 

16 

148 

14 

109 

8 

102 

5 

91 

o 

•  • 

SZ/M 

12.8 

15-7 

7-1 

9-2 

7-8 

12.7 

18.2 

Things  named  immediately 66 


40 

Ratio  —  —  .606. 
66 


Things  named  after  i  minute 40 

Things  mentioned  that  were  not  present: 

1)  Biirste,  Buch,  Korb. 

2)  Kirsche,  Zeit,  Ziel,  Zier,  Zahl,  Ruhe,  Auge,  Wasser,  Zeit,  Ziel,  Dampfschiff,  Orte. 

3)  Kikalikie,  Kikalikie,  Vogel,  Meissel,  Kikalikie,  Hut,  Ballen. 

4)  Kartoffel,    Schiff,   Giesskanne,   Kanone,    Schraubenzieher,   Dampfschiff,    Zange,    Stern, 

Stern,  Fisch,  Fisch,  Pfeil,   Pfeil,  Schiff,  Schiff. 
Total:    33. 


FRANZ  XAVIER  ZISS.     ZIMMERMANN.    66  years  old.    DEMENTIA  SENILIS. 


OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN    WORDS 

Immediate 

i  minute 

Immediate 

I  minute 

Immediate 

i  minute 

Immediate 

i  minute 

Date 

M     Z 

M      Z 

M      Z 

M      Z 

M      Z 

M      Z 

M      Z 

M      Z 

2/V 

3 

44 

3 

22 

2 

17 

i 

15 

2 

42 

2 

21 

i 

26 

o 

2/V 

3 

22 

2 

It 

2 

16 

2 

23 

2 

13 

I 

IO 

3 

17  ''     o 

6/V 

4 

24 

I 

25 

4 

26 

3 

18 

3 

II 

2 

24 

3 

24 

o 

6/V 

4 

27 

3 

29 

2 

23 

o 

•• 

2 

O 

•• 

o 

o 

Total 

14 

H7 

9 

~87 

IO 

82 

6 

56 

9 

66 

5 

55 

7 

67 

o 

•  • 

oZ/M 

8.4 

9-7 

8.2 

9-3 

7-3 

II.O 

9.6 

Things  named  immediately 40 


20 

Ratio  —  =  .500. 
40 


Things  named  after  i  minute 20 

Things  mentioned  that  were  not  present: 

1)  Z  wicker,  Zange,  Zange,  Hammer,  Zange,  Puppe. 

2)  Zange,  Zange,  Zange,  Zange,  Hammer,  Hammer,  Eimer. 

3)  Gockel,  Gockel,  Klavier,  Klavier. 

4)  Gieskanne. 

Total :     12. 
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Egelfin 


20/IV 

20/IV 

20/IV 

22/IV 

23/IV 

23/IV 

Kraus 

Aidlsburger 

Bissenger 

Lang 

Bach 

Wallner 

0-1.8 

2.0-00 

0-1.8 

2.0-00 

0-1.8 

2.0-00 

0-1.8 

2.0-00 

0-1.8 

2.0-00 

0-1.8 

2.0-00 

1.  Auge 

0.8 

— 

0.8 

— 

1.4 

— 

0.8 

— 

0.8 

— 

1.0 

— 

2.  Bar 

— 

2.8 

1.2 

— 

— 

5.6 

1.8 

— 

1.6 

— 

— 

3.2 

3.  Baum 

1.4 

— 

1.2 

— 

— 

2.2 

1.2 

— 

1.0 

— 

1.2 

— 

4.  Bett 

1.0 

— 

— 

2.0 

— 

2.2 

— 

2.6 

— 

2.0 

1.2 

— 

5.  Bretzel 

1.0 

— 

0.8 

— 

— 

2.0 

1.0 

— 

1.0 

— 

0.8 

— 

6.  Brief 

0.8 

— 

1.2 

— 

0.8 

— 

1.0 

— 

1.0 

— 

1.2 

— 

7.  Biirste 

0.8 

— 

— 

2.8 

— 

4.2 

1.0 

— 

1.0 

— 

1.0 

— 

8.  Eichel 

1.0 

— 

1.8 

— 

— 

8.4 

1.2 

— 

1.8 

— 

1.6 

— 

9.  Ente 

1.0 

— 

1.6 

— 

— 

2.6 

— 

2.2 

1.4 

— 

1.6 

— 

10.  Esel 

1.8 

— 

1.4 

— 

1.8 

— 

1.2 

— 

0.8 

— 

1.6 

— 

11.  Eule 

1.4 

— 

1.0 

— 

— 

2.4 

1.0 

— 

1.8 

— 

1.4|           - 

12.  Facher 

1.4 

— 

1.0 

— 

1.4 

— 

1.0 

— 

1.8 

— 

1.6 

— 

13.  Finger 

—           2.6 

1.2 

— 

— 

(24.0) 

1.0 

— 

1.2 

— 

— 

2.6 

14.  Preach 

1.4 

— 

1.2 

— 

— 

2.4 

1.4 

— 

1.2 

— 

1.4 

— 

IS.  Hase 

1.4 

— 

1.2 

— 

1.8 

— 

1.0 

— 

1.2 

— 

1.4 

— 

16.  Kerze 

— 

30.0 

1.4 

— 

— 

(20.6) 

1.4 

— 

1.8 

— 

— 

9.0 

17.  Kette 

1.6 

— 

1.2 

— 

— 

2.8 

0.8 

— 

1.0 

— 

— 

2.6 

18.  Koffer 

— 

3.4 

— 

3.6 

— 

2.2 

1.6 

— 

— 

3.4 

1.6 

— 

19.  Krebs 

1.8 

— 

1.4 

— 

— 

5.6 

1.0 

— 

1.4 

— 

1.4 

— 

20.  Krone 

1.6 

— 

1.8 



— 

10.0 

1.4 

— 

1.4 

— 

— 

4.4 

21.  Lampe 

1.0 

— 

1.0 

— 

1.0 

— 

1.0 

— 

0.8 

— 

22.  Leiter 

0.8 

— 

— 

2.0 

— 

3.0 

1.0 

— 

0.6 

— 

1.4 

— 

23.  Lilie 

— 

7.0 

— 

2.4 

— 

5.6 

1.2 

— 

— 

4.2 

— 

2.0 

24.  Maske 

1.0 

— 

1.2 

— 

— 

3.0 

— 

2.2 

1.8 

— 

1.4 

— 

25.  Maus 

— 

3.8 

1.2 



— 

2.4 

1.8 

— 

1.8 

1.6 

— 

26.  Nase 

— 

(23.0) 

1.4 

— 

— 

7.0 

— 

5.6 

— 

2.0 

1.4 

— 

27.  Nest 

1.2 

— 

1.8 

— 

— 

(11.4) 

1.2 

— 

— 

2.2 

— 

4.6 

28.  Ofen 

1.4 

— 

1.0 

— 

1.4 

— 

1.4 

— 

1.4 

— 

1.0 

— 

29.  Rad 

0.8 

— 

0.8 

— 

1.8 

— 

0.8 

— 

0.6 

— 

0.8 

— 

30.  Ring 

— 

4.2 

1.0 

— 

— 

2.4 

1.2 

— 

1.4 

— 

1.8 

— 

31.  Rose 

— 

2.6 

1.4 

— 

— 

(26.2) 

1.4 

— 

— 

3.8 

— 

10.2 

32.  Schaf 

1.4 

— 

1.8 

— 

— 

6.4 

1.4 

— 

2.2 

1.8 

— 

33.  Schlange 

0.8 

— 

1.2 

— 

— 

4.6 

1.0 

— 

1.0 

— 

— 

2.0 

34.  Schlitten 

— 

3.2 

1.4 

— 

— 

5.6 

1.6 

— 

1.4 

— 

1.4 

— 

35.  Schnecke 

1.8 

— 

1.8 

— 

— 

2.4 

1.0 

— 

1.6 

— 

1.6 

— 

36.  Schubkarren 

— 

20.0 

1.0 

— 

— 

2.6 

1.2 

— 

0.8 

— 

1.4 

— 

37.  Schwan 

1.2 

— 

0.8 

— 

— 

3.0 

1.4 

— 

1.8 

— 

1.0 

— 

38.  Sense 

— 

5.0 

1.4 

— 

— 

3.8 

1.4 



— 

2.6 

1.6 

— 

39.  Spinne 

0.8 

— 

1.2 

— 

—  , 

10.9 

1.6 

— 

— 

2.0 

1.4 

— 

40.  Strumpf 

— 

2.6 

1.0 

— 

— 

3.6 

1.6 

— 

0.8 

— 

— 

2.0 

41.  Tasche 

1.8 

— 

— 

2.0 

— 

3.6 

1.4 

— 

1.6 

— 

— 

2.0 

42.  Traube 

— 

3.0 

1.2 

— 

— 

(18.6) 

0.8 

— 

1.2 

— 

— 

4.4 

43.  Treppe 

1.2 

— 

— 

2.6 

— 

4.2 

1.0 

— 

0.8 

— 

1.8 

— 

44.  Trommel 

1.2 



1.0 

— 

— 

3.0 

1.0 



1.0 

— 

0.8 

— 

45.  Truthahn 

— 

7.0 

1.4 

— 

— 

13.0 

1.4 

— 

— 

3.0 

1.4 

— 

46.  Vogel 

1.4 

— 

1.2 

— 

1.6 

— 

1.2 

— 

— 

3.2 

1.4 

— 

47.  Wiege 

— 

2.4 

— 

2.4 

— 

2.4 

— 

2.4 

— 

2.8 

— 

2.4 

48.  Wmdmiihle 

1.4 

— 

1.4 

— 

— 

15.4 

1.2 

— 

1.8 

— 

— 

5.0 

49.  Wurst 

1.8 

— 

1.8 

— 

— 

3.8 

1.4 

— 

1.0 

— 

— 

4.4 

50.  Zither 

1.8 

— 

1.0 

— 

1.4 

— 

— 

3.6 

1.2 

— 

0.8 

— 

Total 

43.0 

99.6 

52.8 

19.8 

13.4 

164.3 

53.4 

18.6 

47.8 

33.4 

46.6 

60.8 

I 

i 

Average 

2.9 

1.5 

/ 

4.0 

1.4 

1.6 

2.2 

Correct 

98% 

100% 

90% 

100% 

100% 

100% 
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Egelfin 


2D/1V 

25/1V 

2/V 

2/V 

2/V 

13/V 

Waxlander 

Russ 

Seuffert 

Weber 

Ziss 

Bauer 

0-1.8 

2.0-00 

0-1.8 

2.0-00 

0-1.8 

2.0-00 

0-8.| 

2.00-00 

0-1.8 

2.0-00 

0-1.8 

2.0-00 

1.  Auge 

— 

2.2 

— 

2.4 

1.0 

— 

0.8 

— 

1.4 

— 

1.0 

— 

2.  Bar 

— 

3.0 

1.6 

— 

.8 

— 

1.4 

— 

— 

3.4 

— 

2.4 

3.  Baum 

— 

3.6 

1.4 

— 

.2 

— 

— 

2.2 

— 

4.0 

1.6 

— 

4.  Bett 

— 

(11.0) 

— 

3.4 

.4 

— 

1.2 

— 

— 

(14.0) 

— 

5.4 

5.  Bretzel 

— 

2.0 

— 

2.0 

— 

4.0 

1.4 

— 

— 

3.8 

1.4 

— 

6.  Brief 

— 

2.8 

1.8 

— 

.0 

— 

1.2 

— 

— 

(9.8) 

1.4 

— 

7.  Biirste 

— 

3.2 

— 

2.0 

.6 

— 

1.0 

— 

— 

3.2 

1.4 

— 

8.  Eichel 

— 

2.6 

— 

2.8 

.6 

— 

— 

2.4 

— 

4.0 

1.4 

— 

9.  Ente 

1.6 

— 

1.8 

— 

1.4 

— 

1.2 

— 

— 

3.6 

— 

2.6 

10.  Esel 

— 

3.6 

— 

6.0 

1.2 

— 

1.0 

— 

— 

5.2 

1.6 

— 

11.  Eule 

— 

2.4 

— 

2.4 

1.8 

— 

1.2 

— 

— 

8.4 

— 

3.0 

12.  Facher 

— 

2.S 

— 

3.0 

1.2 

— 

1.2 

— 

— 

3.6 

1.2 

— 

13.  Finger 

— 

11.8 

— 

(20.8) 

1.2' 

— 

1.6 

— 

— 

3.8 

— 

2.0 

14.  Fnosch 

— 

2.0 

— 

6.2 

1.4 

— 

1.2 

— 

1.4 

— 

1.6 

— 

15.  Hase 

1.6 

— 

1.4 

— 

1.2 

.     — 

1.0 

— 

— 

3.4 

— 

2.4 

16.  Kerze 

— 

5.0 

1.2 

— 

1.8 

— 

1.8 

— 

— 

3.0 

1.4 

— 

17.  Kette 

— 

7.4 

1.8 

— 

1.0 

— 

1.4 

— 

— 

5.4 

1.4 

— 

18.  Koffer 

— 

9.6 

— 

(5.4) 

1.0 

— 

— 

3.8 

— 

4.4 

1.2 

— 

19.  Krebs 

1.6 

— 

— 

2.2 

1.2 

— 

1.6 

— 

— 

5.0 

1.4 

— 

20.  Krone 

— 

4.0 

1.8 

— 

1.6 

— 

1.4 

._- 

— 

6.4 

'    1.8 

— 

21.  Lampe 

— 

2.0 

—  ' 

7.4 

1.2 

— 

1.0 

— 

2.8 

1.2 

— 

22.  Leiter 

— 

2.0 

1.4 

— 

1.4 

— 

1.8 

— 

— 

3.0 

1.2 

— 

23.  Lilie 

— 

2.2 

— 

17.6 

1.4 

— 

— 

2.4 

— 

5.2 

— 

2.2 

24.  Maske 

— 

2.6 

1.8 

— 

1.6 

— 

1.4 

— 

— 

3.2 

1.8 

— 

25.  Maus 

— 

2.2 

— 

7.0 

1.4 

— 

1.2 

— 

— 

4.0 

1.4 

— 

26.  Nase 

— 

(35.0) 

— 

(12.4) 

— 

2.0 

1.4 

— 

— 

(12.2) 

— 

4.0 

27.  Nest 

— 

6.4 

— 

(17.6) 

— 

10.0 

1.6 

— 

— 

5.6 

— 

6.4 

28.  Ofen 

— 

3.0 

— 

2.8 

1.2 

— 

— 

2.0 

— 

10.0 

1.4 

— 

29.  Rad 

1.4 

— 

1.0 

— 

.0 

— 

1.6 

— 

1.6 

— 

1.0 

— 

30.  Ring 

— 

4.0 

— 

2.8 

.2 

— 

1.2 

— 

— 

2.6 

1.6 

— 

31.  Rose 

—  ' 

6.6 

— 

7.0 

— 

6.0 

1.4 

— 

— 

(16.4) 

— 

5.4 

32.  Schaf 

1.8 

— 

— 

2.4 

.4 

— 

1.6 

— 

— 

5.8 

1.6 

— 

33.  Schlange 

— 

3.4 

1.8 

— 

.2 

— 

1.0 

— 

— 

3.6 

1.0 

— 

34.  Schlitten 

— 

2.6 

— 

(12.2) 

.2 

— 

1.6 

— 

— 

5.0 

— 

2.0 

35.  Schnecke 

1.8 



— 

(16.8) 

.6 

— 

1.2 

— 

— 

6.0 

— 

6.6 

36.  Sohubkarren 

— 

2.4 

1.8 

— 

.2 

— 

1.4 

— 

— 

6.6 

1.4 

— 

37.  Schwan 

1.6 

— 

— 

2.2 

1.2 

— 

1.2 

— 

— 

2.0 

1.6 

— 

38.  Sense 

1.6 

— 

1.4 

— 

1.4 

— 

1.0 

— 

1.8 

— 

1.2 

— 

39.  Spinne 

— 

3.0 

— 

2.8 

— 

4.6 

— 

2.2 

— 

48 

— 

3.4 

40.  Strumpf 

1.8 

— 

1.0 

— 

1.0)          - 

1.4 

— 

1.8 

— 

1.4 

— 

41.  Tasche 

— 

3.6 

— 

8.3 

1.4 

— 

— 

3.0 

— 

3.2 

1.6 

— 

42.  Traube 

— 

2.6 

1.6 

— 

1.4 

— 

1.8 

— 

— 

4.6 

1.4 

— 

43.  Treppe 

— 

4.4 

— 

(14.2) 

1.0 

— 

— 

2.4 

— 

4.6 

1.6 

_ 

44.  Trommel 

1.8 

— 

1.4 

— 

1.4 

— 

1.2 

— 

— 

4.S 

1.4 

— 

45.  Truthahn- 

— 

2.6 

— 

2.0 

— 

3.6 

1.4 

— 

— 

5.8 

1.8 

— 

46.  Vogel 

— 

4.8 

— 

10.0 

1.8 

— 

1.4 

— 

— 

5.4 

1.4 

— 

47.  Wiege 

— 

5.0 

— 

(15.0) 

1.4 

— 

1.6 

— 

— 

5.2 

— 

5.4 

48.  Windmuhle 

— 

2.0 

— 

(19.2) 

1.4 

— 

— 

2.4 

— 

4.4 

— 

3.4 

49.  Wur«t 

— 

5.2 

— 

(12.4) 

— 

2.0 

1.6 

— 

— 

6.4 

— 

3.4 

50.  Zither 

— 

2.2 

— 

3.0 

1.4 

— 

1.0 

— 

— 

2.0 

1.4 

— 

Total 

16.6 

142.8 

26.0 

108.2 

57.4 

32.2 

54.6 

22.8 

8.0 

187.2 

48.2 

60.0 

i 

i 

i 

Average 

3.3 

3.4 

1.8 

1.6 

4.2 

2.2 

Correct 

96% 

80% 

100% 

100% 

92% 

100% 
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Egelfin 


13/V 

20/V 

20/V 

20/V 

23/V 

23/V 

Steiger 

Stossberger 

Schremser 

Uhrmann 

Mehlstretter 

Listle 

0-1.8 

2.0-00 

0-1.8 

2.0-00 

0-1.8 

2.0-00 

0-1.8 

2.0-00 

0-1.8 

2.0-00 

0-1.8 

2.0-00 

1.  Auge 

— 

3.4 

— 

2.6 

0.8 

— 

— 

(8.2) 

1.4 

— 

— 

2.0 

2.  Bar 

— 

2.8 

1.6 

— 

1.4 

— 

— 

4.0 

— 

2.4 

— 

4.4 

3.  Baum 

— 

2.2 

1.6 

.._ 

1.2 

— 

1.8 

— 

— 

2.0 

— 

2.6 

4.  Bett 

— 

3.2 

— 

4.2 

1.4 

— 

— 

5.6 

1.4 

— 

— 

(19.0) 

5.  Bretzel 

— 

3.0 

1.6 

— 

1.2 

— 

— 

4.4 

1.6 

— 

— 

3.6 

6.  Brief 

— 

2.4 

— 

3.4 

1.4 

— 

— 

13.4 

2.2 

— 

(7.4) 

7.  Biirste 

— 

9.2 

1.6 

— 

1.0 

— 

1.8 

— 

1.8 

— 

— 

6.0 

8.  Eichel 

— 

7.6 

— 

3.8 

1.2 

— 

— 

2.2 

— 

5.2 

— 

7.8 

9.  Ente 

1.8 

— 

— 

2.8 

1.0 

— 

— 

2.8 

— 

2.4 

— 

2.6 

10.  Esel 

— 

3.4 

1.6 

— 

0.8 

— 

— 

12.4 

1.6 

— 

— 

13.6 

11.  Eule 

— 

2.2 

— 

4.2 

1.4 

— 

— 

2.4 

1.8 

— 

— 

9.6 

12.  Facher 

1.8 

— 

— 

2.8 

1.2 

— 

— 

5.6 

1.6 

— 

— 

3.6 

13.  Finger 

— 

4.4 

— 

3.6 

1.2 

— 

— 

3.2 

— 

29.8 

— 

4.4 

14.  Fnosch 

— 

6.8 

1.8 

— 

1.2 

— 

— 

2.6 

— 

2.6 

— 

(13.4) 

15.  Hase 

— 

2.4 

1.4 

— 

l.OJ           - 

1.8 

— 

— 

2.6 

— 

3.0 

16.  Kerze 

— 

3.4 

— 

12.4 

1.6 

— 

— 

(7.4 

— 

2.6 

— 

6.0 

17.  Kette 

— 

2.8 

— 

2.0 

1.0 

— 

— 

11.6 

1.4 

— 

— 

(12.6) 

18.  Koffer 

— 

4.8 

— 

4.0 

1.6 

— 

— 

3.4 

— 

2.2 

— 

(6.2) 

19.  Krebs 

— 

2.8 

— 

9.4 

1.2 

— 

— 

2.8 

— 

6.2 

— 

6.4 

20.  Krone 

— 

2.6 

— 

2.0 

1.0 

— 

— 

12.2 

— 

2.6 

— 

8.S 

21.  Lampe 

'  — 

2.4 

— 

2.4 

1.6 

— 

— 

3.0 

1.8 

— 

— 

5.4 

22.  Letter 

1.8 

— 

— 

2.4 

1.2 

— 

— 

2.8 

— 

2.4 

— 

2.0 

23.  Lilie 

— 

4.0 

— 

2.0 

1.2 

— 

— 

6.4 

— 

2.2 

— 

(9.2) 

24.  Maske 

— 

12.4 

— 

2.6 

1.4 

— 

— 

2.8 

— 

2.6 

— 

3.8 

25.  Maus 

— 

6.4 

— 

2.2 

1.8 

— 

— 

4.8 

— 

2.2 

— 

8.4 

26.  Nase 

— 

13.0 

— 

6.6 

1.6 

— 

— 

(11.0) 

(42.0) 

— 

(12.0) 

27.  Nest 

— 

3.2 

— 

2.0 

1.8 

— 

— 

(16.4) 

3.0 

— 

6.4 

28.  Ofen 

— 

2.4 

— 

2.0 

1.2 



— 

8.8 

1.4 

— 

— 

8.4 

29.  Rad 

2.6 

1.4 



1.0 



1.6 

— 

— 

2.4 

— 

2.2 

30.  Ring 

1.4 

— 

1.8 



1.4 



— 

4.4 

— 

2.0 

— 

6.8 

31.  Rose 

— 

7.4 

— 

20.2 

1.4 



— 

10.6 

— 

2.0 

— 

12.6 

32.  Schaf 

— 

2.4 

1.8 



1.6 





4.8 



4.4 

— 

5.6 

33.  Schlange 

— 

6.2 

1.4 



1.0 





2.0 

1.6 

— 

— 

5.4 

34.  Schlitten 

7.4 

28.0 

1.4 



— 

(5.0) 

— 

5.2 

— 

(9.4) 

35.  Schnecke 

— 

4.2 

— 

4.0 

1.6 



— 

(9.8) 

— 

4.6 

— 

17.0 

36.  Sohubkarren 

— 

2.S 

— 

2.6 

1.4 



1.8 

1.8 



— 

13.0 

37.  Schwan 

— 

3.4 

1.8 



1.6 





2.0 

1.6 





2.6 

38.  Sense 

— 

3.4 

1.8 



1.0 



1.4 





2.0 

1.2 

— 

39.  Spinne 

— 

3.8 

1.4 



1.4 





3.0 



2.0 



4.8 

40.  Strumpf 

— 

3.4 

1.4 



1.0 





2.8 

1.6 





4.4 

41.  Tasche 

— 

5.0 



2.0 

1.8 





3.4 



2.4 



6.2 

42.  Traube 

— 

8.2 

1.8 

1.4 





2.6 



5.8 

(16.4) 

43.  Treppe 



3.4 



2.0 

1.4 



1.8 





2.0 



5.4 

44.  Trommel 

— 

3.6 



4.6 

1.0 



4.2 



2.4 



4.6 

45.  Truthahn 



4.0 



2.8 

1.6 





2.4 



6.8 



(5.4) 

46.  Vogel 

— 

3.4 



3.0 

1.6 





(8.0) 



2.4 



(8.6) 

47.  Wiege 



6.4 



4.8 

1.4 





12.6 



5.2 



(10.2) 

48.  Windmuhle 



3.4 



3.8 

1.2 





4.6 



3.2 



3.4 

49.  Wurst 



9.4 



2.8 

1.0 





8.4 



5.2 



6.4 

50.  Zither 

— 

2.4 

— 

2.8 

1.4 

— 

— 

2.2 

1.4 

— 

1.8 

Total 

6.8 

209.4 

25.8| 

162.8 

65.2 

1  

12.0 

187.2 

23.8 

1  

135.2 

3.0 

219.2 

Average 

4.3 

3.8 

1.3 

4.6 

3.2 

5.9 

Correct 

100% 

100% 

100% 

86% 

98% 

76% 
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Egelfin 


30/V 

30/V 

6/VI 

10/VI 

13/VI 

13/VI 

Vetter 

Gramminger 

Rohr 

Flechsel 

A.  Muller 

Wahlrab 

0-1.8 

2.0-00 

0-1.8 

2.0-00 

0-1.8 

2.0-00 

0-1.8 

2.0-00 

0-1.8 

2.0-00 

0-1.8 

2-0-00 

1.  Auge 

1.4 

— 

1.0 



1.4 



1.4 



1.4 

— 

0.8 



2.  Bar 

1.6 

— 

1.2 





13.0 

1.8 

— 

— 

2.8 

— 

6.0 

3.  Baum 

1.6 

— 

1.2 



1.6 



1.8 



1.6 



1.0 



4.  Belt 

— 

(22.0) 

1.4 



— 

2.2 

— 

2.4 

— 

7.6 

1.2 

— 

S.  Bretzel 

1.4 

— 

1.4 

__ 

1.4 





2.0 

1.8 

— 



2.4 

6.  Brief 

1.6 

— 

1.2 



1.4 



1.8 



1.0 

— 

1.6 



7.  Burste 

1.2 

— 

1.2 



1.6 



1.6 



1.8 

— 

1.0 

— 

8.  Eichel 

— 

2.0 

1.4 





9.8 



3.0 

— 

4.8 

— 

3.0 

9.  Ente 

— 

2.0 

1.6 



1.8 

1.6 



— 

2.8 

— 

2.0 

10.  Esel 

1.4 

— 

1.2 





2.0 

1.6 



1.8 

— 

1.6 



11.  Eule 

— 

2.0 

1.2 





3.8 

1.2 



— 

2.2 

1.2 

— 

12.  Facher 

1.8 

— 

1.4 

^_ 

1.8 

1.6 



1.4 

— 

1.0 



13.  Finger 

1.4 

— 

1.2 





3.2 

1.4 



.     1.6 

— 

1.0 

— 

14.  Fnosch 

1.8 

— 

1.4 



1.6 

1.6 

— 

1.8 

— 

1.2 

— 

IS.  Hase 

1.4 

— 

1.0 

— 

— 

2.0 

1.2 

— 

1.6 

— 

1.4 

— 

16.  Kerze 

— 

2.0 

1.0 



1.4 





2.0 

1.4 

— 

1.6 

— 

17.  Kette 

1.6 

— 

1.2 



— 

3.6 

— 

2.0 

1.4 

— 

1.0 

— 

18.  Koffer 

1.8 

— 

1.2 



1.8 



— 

2.4 

— 

2.2 

0.8 

— 

19.  Krebs 

1.6 

— 

1.4 



— 

2.0 

— 

2.4 

1.6 

— 

— 

5.4 

20.  Krone 

1.4 

— 

1.4 





5.4 

— 

2.2 

— 

2.2 

1.0 

— 

21.  Lamps 

1.6 

— 

1.4 



1.4 



1.2 

— 

1.4 

— 

0.8 

— 

22.  Leiter 

1.4 

_ 

0.8 



1.6 



— 

2.0 

1.2 

— 

1.2 

— 

23.  Lilie 

— 

2.6 

1.4 

_ 

— 

3.6 

1.8 

— 

— 

3.0 

1.4 

— 

24.  Maske 

1.8 



1.4 



— 

2.0 

1.4 



— 

2.2 

1.2 

— 

25.  Maus 

1.4 

— 

1.4 



— 

2.4 

1.4 

— 

— 

2.0 

1.6 

— 

26.  Nase 

— 

(16.0) 

— 

2.0 

— 

(33.0) 

— 

2.0 

— 

20. 

— 

5.6 

27.  Nest 

— 

2.0 

1.6 



— 

2.0 

— 

2.2 

— 

2.0 

— 

3.2 

28.  Ofen 

— 

2.4 

1.0 

_ 



2.2 

1.8 



1.6 

— 

1.4 

— 

29.  Rad 

1.4 

— 

1.0 

^_ 

1.4 

— 

— 

3.0 

1.2 

— 

1.4 

— 

30.  Ring 

1.4 



1.4 



1.6 



1.8 



1.6 

— 

1.0 

— 

31.  Rose 

— 

2.0 

1.2 



— 

2.0 

— 

2.6 

— 

2.0 

1.8 

— 

32.  Schaf 

1.8 

— 

1.4 



1.6 

— 

1.4 

— 

1.8 

— 

— 

2.4 

33.  Schlange 

1.4 

— 

1.2 

— 

— 

13.0 

1.6 

— 

1.4 

— 

1.0 

— 

34.  Schlitten 

— 

2.4 

1.4          - 

— 

(37.2) 

— 

2.0 

2.6 

1.4 

— 

35.  Schnecke 

— 

4.8 

1.4 

— 

— 

3.4 

1.4 

— 

1.8 

— 

— 

2.2 

36.  Schubkarren 

1.4 

— 

1.4 

— 

1.4 

— 

1.4 

— 

— 

2.4 

1.2 

— 

37.  Schwan 

1.4 

— 

1.0 

— 

— 

12.4 

1.4 

— 

1.0 

— 

1.2 

— 

38.  Sense 

1.2 

— 

1.0 

— 

— 

2.6 

IJ| 

1.4 

— 

1.4 

— 

39.  Spinne 

— 

2.0 

1.2 

— 

1.8 

— 

—|          2.0 

— 

2.4 

1.6 

— 

40.  Strumpf 

1.2 

— 

1.6 

— 

— 

3.0 

1.8 

— 

— 

2.4 

1.2 

— 

41.  Tasche 

1.8 

— 

1.8 

— 

1.4 

— 

— 

2.0 

— 

2.6 

1.4 

— 

42.  Traube 

1.6 

— 

1.4 

— 

— 

2.4 

1.4 

— 

1.2 

— 

1.0 

— 

43.  Treppe 

1.2 

— 

1.2 

— 

1.4 

— 

— 

3.4 

1.6 

— 

1.0 

— 

44.  Trommel 

1.4 

— 

1.0 

— 

1.8 

— 

1.2 

— 

1.6 

— 

1.2 

— 

45.  Truthahn 

1.4 

— 

1.4 

— 

— 

2.0 

— 

2.2 

1.8 

— 

1.4 

— 

46.  Vogel 

1.4 

— 

1.2 

— 

— 

4.2 

1.4 

— 

— 

4.4 

1.0 

— 

47.  Wiege 

— 

2.4 

1.2J 

1.6 

— 

— 

3.0 

— 

4.4 

1.8 

— 

48.  Wmdmuhle 

1.8 

— 

—           2.0 

— 

2.0 

1.6| 

1.4 

— 

1.4 

— 

49.  Wurst 

— 

2.0 

2.2 

— 

3.2 

—          2.2 

— 

6.8 

1.8 

— 

50.  Zither 

1.4 

— 

1.0 

— 

1.6 

— 

1.6] 

1.6 

— 

1.0 

— 

1 

Total 

52.4 

30.6 

59.6|         6.2 

34.4 

109.4 

46.0|        47.0 

43.8 

83.8 

51.2 

32.2 

I  

i 

Average 

1.7 

1.3 

3.0 

1.9 

2.6 

1.7 

Correct 

96% 

100% 

96% 

100% 

100% 

100% 
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Haar 


27/VI 

27/VI 

1/VII 

22/VII 

15/VII 

22/VII 

S.   Neumann 

H.    Bischoff 

Wiinschheim 

Kammermaier 

Gravatschky 

Bolz 

0-1.8 

2.0-00 

0-1.8 

2.0-00 

0-1.8 

2.0-00 

0-1.8 

2.0-00 

0-1.8 

2.0-00 

0-1.8 

2.0-00 

I.  Auge 

1.4 

__ 

1.6 



1.2 



_ 

4.6 

1.2 

_ 

1.2 

_ 

2.  Bar 

— 

6.8 

— 

2.0 

1.4 

— 

— 

8.8 

1.8 



1.4 



3.  Baum 

1.0 

— 

1.6 

— 

1.4 

— 

— 

14.0 

1.6 



1.6 



4.  Bett 

— 

4.6 

— 

6.0 

1.4 

— 

— 

10.2 

1.8 





4.2 

5.  Bretzel 

— 

2.4 

1.6 

— 

— 

3.6 

— 

6.8 

1.4 



1.8 



6.  Brief 

1.4 

— 

1.4 

— 

1.6 



— 

(11.6) 

1.8 

— 

1.6 



7.  Burste 

— 

3.0 

1.6 

— 

1.4 

— 

—  1        (8.8) 

1.4 



1.4 



8.  Eichel 

1.6 

— 

— 

2.4 

1.8 

— 

— 

4.4 



2.6 

__ 

2.4 

9.  Ente 

1.8 

— 

— 

2.0 

1.2 

— 

— 

7.0 



2.0 

.4 



10.  Esel 

1.6 

— 

1.4 

— 

1.2 

— 

— 

4.6 

1.8 



.2 



11.  Eule 

1.6 

— 

— 

2.4 

1.4 

— 

— 

7.0 

1.4 

— 

.2 



12.  Facher 

1.4 

— 

1.6 

— 

1.4 

— 

— 

8.6 

1.2 



.2 



13.  Finger 

1.8 

— 

— 

4.0 

1.6 

— 

— 

(10.4) 

1.6 



.4 



14.  Frosch 

1.8 

— 

1.8 

— 

— 

2.0 



27.2 

1.8 



.2 

__ 

IS.  Hase 

— 

2.2 

— 

2.0 

1.4 

— 



13.6 

1.6 



.4 



16.  Kerze 

— 

10.8 

1.4 

— 

1.8 

— 

— 

(8.8) 

1.4 



.6 



17.  Kette 

— 

2.6 

— 

3.0 

1.4 

— 

— 

(5.0) 

1.4 

— 

.2 

— 

18.  Koffer 

1.4 

— 

— 

11.0 

1.8 

— 

— 

(7.4) 

1.8 

— 

.2 

— 

19.  Krebs 

1.6 

— 

1.6 

— 

— 

2.2 

— 

12.2 

1.4 

— 

.4 



20.  Krone 

— 

2.4 

1.8 

— 

1.4 

— 

— 

(11.4) 

1.4 

— 

.4 

— 

21.  Lampe 

1.0 

— 

1.4 

— 

1.4 

_ 



6.0 

1.2 



.4 



22.  Leiter 

1.2 



1.2 



1.6 

__ 



12.6 

1.8 

:                 ^ 



23.  Lilie 

— 

4.2 

— 

2.6 

— 

3.0 

— 

14.2 

1.6 

—          .6 



24.  Maske 

1.6 

— 

— 

2.6 

1.4 



— 

12.2 

1.8 

.4 



25.  Maus 

— 

3.0 

— 

2.4 

1.6 



— 

(10.2) 

1.6 

I        ^4 



26.  Nase 

— 

5.8 

1.8 

— 

— 

17.4 

—  , 

8.2 

— 

2.6          .6 

— 

27.  Nest 

— 

15.4 

— 

4.6 

— 

4.2 

— 

12.0 

1.8 

—        1.8 



28.  Ofen 

— 

3.0 

— 

3.0 

— 

3.2 

— 

(4.6) 

1.4 

1.6 



29.  Rad 

1.0 

— 

1.4 

— 

1.2 



— 

17.2 

1.4 



1.4 



30.  Ring 

— 

2.4 

— 

2.6 

1.4 



— 

7.6 

1.4 



1.4 



31.  Rose 

— 

5.0 

1.8 

— 



2.2 



16.4 



2.4        1.4 



32.  Schaf 

1.4 

— 

— 

2.0 

1.4 



— 

10.2 

1.4 



1.8 



33.  Schlange 

1.8 

— 

1.4 

— 

1.4 



— 

18.6 

1.4 



1.4 



34.  Schlitten 

— 

12.0 

1.8 

— 

— 

2.0 

— 

(6.8) 

1.6 

— 

1.8 

— 

35.  Schnecke 

— 

5.4 

1.6 

— 

— 

3.6 

— 

(12.0) 

1.6 

— 

1.4 

— 

36.  Schubkarren 

— 

2.8 

— 

2.2 

1.4 



— 

8.6 

— 

2.0 

1.2 

— 

37.  Schwan 

— 

2.0 

1.8 

— 

1.4 



— 

13.0 

1.0 



1.8 



38.  Sense 

— 

2.4 

1.6 

— 

— 

2.0 

— 

11.2 

1.6 

—        1.0 

— 

39.  Spinne 

— 

2.4 

1.4 

— 

1.6 

— 

— 

8.0 

1.6 

—        1.4' 

40.  Strumpf 

1.4 

— 

|- 

2.0 

— 

4.4 

— 

18.2 

1.8 

—        1.4 



41.  Tasche 

— 

2.8 

4.0 

1.8 



— 

10.0 

1.8 

—        1.4 

— 

42.  Traube 

1.6 

— 

— 

2.0 

— 

4.0 

— 

20.6 

1.4 

1.2 

— 

43.  Treppe 

1.4" 

— 

2.0 

— 

2.8 

— 

(16.2) 

1.6 

1.2 

— 

44.  Trommel 

1.4 

— 

1.4 

— 

— 

2.2 

— 

(S.O) 

1.4 

1.4 

— 

45.  Truthahn 

1.8 

— 

1.8 

— 

1.4 

— 

— 

(10.81 

1.8 

1.4 

— 

46.  Vogel 

— 

3.0 

1.6 

— 

1.6 

— 

— 

(10.2) 

1.6 

—        1.4 

— 

47.  Wiege 

— 

3.8 

— 

3.8 

— 

3.4 

— 

4.8 

1.8 

—         — 

2.0 

48.  Windmuhle 

— 

8.6 

1.8 

— 

— 

2.0 

— 

4.8 

1.8 

—         1.4 



49.  Wurst 

— 

2.2 

— 

3.6 

— 

3.6 

— 

(12.8) 

— 

3.6        1.6 

— 

50.  Zither 

1.8 

— 

1.4 

— 

1.4 

— 

— 

16.4 

1.4 

—        1.0 

— 

Total 

35.8 

121.0 

42.6 

74.2 

46.8 

67.8 

379.8 

68.4 

15.2       66.4 

8.6 

Average 

3.1 

2.3 

2.3 

11.2 

1.7                         1.5 

Correct 

100% 

100% 

100% 

68% 

100%         i         100% 
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Total 


Average 


Incorrect 


1.  Auge    

2.  Bar    

3.  Baum     

4.  Bett    

5.  Bretzel    

6.  Brief     

7.  Burste     

8.  Eidliel      

9.  Ente     

10.  Esel   

11.  Eule     

12.  Facher     

13.  Finger 

14.  Frosch     

15.  Hase    

16.  Kerze    

17.  Kette     

18.  Koffer     

19.  Krebs    

20.  Krone    

21.  Lampe  ...;.. 

22.  Leiter    

23.  Lilie     

24.  Maske    

25.  Maus     

26.  Nase    

27.  Nest     

28.  Ofen    

29.  Rad    

30.  Ring    

31.  Rose    

32.  Schaf     

33.  Schlange     . . . 

34.  Schlitten     . . . 

35.  Schnecke    . . . 
35.  Schubkarren 

37.  Schwan 

38.  Sense 

39.  Spinne    

40.  Strumpf    

41.  Tasche     

42.  Traube    

43.  Treppe     

44.  Trommel 

45.  Truthahn    .  . . 

46.  Vogel 

47.  Wiege    

48.  Windmuhle    . 

49.  Wurst    

50.  Zither    

Grand  Total 
Average 


43.2 
95.0 
63.6 
81.2 
64.6 
53.4 
61.8 
97.6 
63.2 
82.0 
76.4 
62.2 
95.8 
83.0 
62.0 

110.2 
67.6 
79.2 
89.2 
88.8 
S7.2 
60.2 

110.2 
79.6 
75.8 

113.0 

110.2 
74.8 
57.4 
68.8 

140.8 
78.8 
85.8 
98.0 
87.4 
92.6 
71.4 
64.2 
82.5 
75.0 
87.6 
83.6 
60.4 
56.4 
80.4 
68.0 
97.8 
90.0 
98.8 
64.4 


1.5 
3.2 
2.1 
3.1 
2.2 
2.0 
2.1 
3.3 
2.1 
2.7 
2.5 
2.1 
3.5 
2.9 
2.1 
4.1 
2.4 
2.9 
3.0 
3.1 
1.9 
2.0 
3.8 
2.7 
2.6 
5.4 
4.1 
2.6 
1.9 
2.3 
5.0 
2.6 
2.9 
3.9 
3.2 
3.1 
2.4 
2.1 
2.8 
2.5 
2.9 
3.0 
2.2 
1.9 
2.9 
2.5 
3.5 
3.1 
3.5 
2.1 


3% 


3% 


10% 
3% 

10% 

7% 

10% 

3% 


3% 
30% 

10% 
3% 


17% 
10% 


7% 
7% 
3% 

7% 
10% 

7% 
3% 


3991.1 


140.3 


206 


79.8 


2.9 
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B.    NORMAL  SUBJECTS. 
JOSEPH  BLIEM.*    SCHLOSSER.    20  years  old. 


OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN 

WORDS 

Immediate 

I  minute 

Immediate 

I  minute 

Immediate 

I  minute 

Immediate 

I  minute 

Date 

M     Z 

M      Z 

M      Z 

M      Z 

M      Z 

M      Z 

M      Z 

M      Z 

VII/i; 

7 

38 

7 

52 

6 

28 

s 

19 

5 

43 

4 

22 

5 

H 

2 

18 

6 

24 

4 

38 

3 

13 

2 

ii 

4 

33 

3 

14 

5 

17 

4 

29 

VII/30 

6 

27 

5 

41 

6 

42 

6 

4i 

S 

23 

4 

41 

4 

14 

3 

7 

7 

43 

6 

68 

4 

24 

5 

35 

7 

28 

6 

31 

6 

13 

5 

16 

Total 

26 

132 

22 

199 

19 

107 

18 

106 

21 

127 

17 

108 

20 

58 

14 

70 

SZ/M 

S.I 

9.0 

5-6 

S.Q 

6.0 

6.4 

2.9 

5-0 

Nothing  mentioned  that  was  not  present. 

*  Potus.    Since  coming  to  Munich,  only  three  days  ago,  has  been  drinking  three  half  liters 
of  beer  daily.    Previously,  in  Austria,  he  drank  only  two  or  three  half  liters  a  week. 

Things  named  immediately 86  71 

Ratio  —  =  .867. 
Things  named  after  i  minute 71  86 


MAX  HERZ.*     SCHREINER.     27  years  old. 


Date 

OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN 

WORDS 

Immediate! 
M      Z     | 

I  minute 
|    M      Z 

Immediate 
M      Z 

i  minute 
M      Z 

Immediate 
M      Z 

i  minute 
M      Z 

Immediate 
M      Z 

i  minute 
M     Z 

VII/29 

5 
4 
7 
6 

37 
29 
44 
32 

6 
4 

5 
4 

34 
23 

21 

33 

5 
5 
5 
4 

28 
34 
23 
18 

6 
3 

5 
4 

24 

17 
24 
118 

5 
6 
6 
4 

42 
31 

22 
21 

4 
4 
6 

3 

29 
25 
32 
28 

5 

I 

5 

19 

21 

18 

15 

4 

5 
4 

5 

39 

59 
14 
17 

Total 

SZ/M 

22 

142 

19 

in 

19 

103 

18 

183 

21 

116 

17 

114 

21 

73 

18 

129 

6-5 

5-8 

54 

10.2 

5-5 

6.7 

3-5 

7.2' 

*  Potus.    Drinks  beer  only  on  Sundays,  and  then  about  three  half  liters. 

Things  named  immediately 83  72 

Ratio   —  =  .876. 
Things  named  after  i   minute 72  83 
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HEINRICH  SPAID.    FRISEUR.     19^  years  old. 


Date 

OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN    WORDS 

Immediate) 
M     Z 

i  minute 
M     Z 

Immediate 
M      Z 

I  minute 
M     Z 

Immediate 
M      Z 

i  minute 
M     Z 

Immediate 
M      Z 

!  i  minute 
M     Z 

I7/VII 

6 
7 

23 

22 

1      7 
7 

34 

22 

7 
7 

28 
29 

c 

6 

ii 

17 

5 
S 

24 

18 

4 

5 

16 
19 

5 
4 

16 
ii 

3 

4 

17 
28 

Total 
SZ/M 

13 

45 

H 

56 

14 

57 

ii 

28 

10 

42 

9 

35 

9 

27 

7 

45 

15 

4.O 

4.1 

2.5 

4.2 

3-9 

3-0 

6.4 

Nothing  mentioned  which  was  not  present. 

*  Potus :    One  liter  of  beer  every  day. 
Things  named  immediately 46 

Things  named  after  i  minute 41 


Ratio   —  =  .891. 
46 


JOHANN  BAPTIST  SCHENCK.*     SCHNEIDER.     19  years  old. 


Date 

OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEX    WORDS 

Immediate 
M     Z 

i  mmute 
M     Z 

Immediate 
M     Z 

I  minute 
M     Z 

Immediate 
M     Z 

i  minute 
M     Z 

Immediate, 
M     Z     j 

i  minute 
|    M     Z 

I7/VII 

8 
7 

5 
7 

42 

3? 
18 

24 

8 
8 
5 
7 

52 
30 
14 
86 

6 
6 

6 

25 
40 

20 

37 

6 
6 
6 

5 

27 
34 
32 

20 

6 

7 
6 

43 
30 
23 
31 

4 

i 

5 

19 

21 

16 

20 

6 

5 
6 

7 

26 

17 
29 

52 

to  -<frvooO 

13 
13 
34 
64 

Total 
SZ/M 

27 

122 

28 

182 

25 

122 

23 

H3 

26 

127 

20 

76 

24 

124 

23 

124 

4-5 

6-5 

4-9 

4.9 

4.9 

3-8 

5-2 

5-4 

Things  mentioned  that  were  not  present:    Kamm. 
*  Total  abstainer. 

Things  named  immediately 102  94 

Ratio   —  =  .921. 
Things  named  after  I  minute 94  102 
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HERMANN  SCHEIBENPFLUG  *     SCHREINER.     19^  years  old. 


Date 

OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN    WORDS 

Immediate 
M     Z 

I  minute 
M     Z 

Immediate 
M     Z 

I  minute 
M     Z 

Immediate 
M     Z 

i  minute 
M     Z 

Immediate 
M     Z 

I  minute 
M     Z 

'H/17 
Total 

;Z/M 

5 
5 

10 

18 
29 

47 

4 

5 

9 

21 

27 

^8 

7 

5 

12 

32 
29 

61 

7 

5 

12 

29 

39 
68 

4 
6 

10 

44 
16 

60 

4 
3 

7 

12 

18 
30 

4 

5 

9 

9 

44 

53 

2 

3 

5 

8 
9 

17 

4-7 

5J 

5-i 

5-7 

6.0 

4-3 

5-9 

3-4 

Nothing  mentioned  that  was  not  present. 
*  Potus.    One  liter  of  beer  at  most  in  a  day,  but  often  drinks  none  at  all. 

Things  named  immediately 41  33 

Ratio   —  =  .805. 
Things  named  after  i  minute 33  41 


GUSTAV  WORSCH  *    BUCHBINDER.    20  years  old. 


Date 

OBJECTS 

PICTURES 

PRINTED  WORDS 

SPOKEN    WORDS 

Immediate 
M     Z 

I  minute 
M      Z 

Immediate 
M      Z 

i  minute 
M      Z 

Immediate 
M     Z 

I  minute 
M     Z 

Immediate 
M     Z 

i  minute 
M     Z 

/Vll 

Fotal 
Z/M 

5 
8 

13 

34 
Si 

"is 

6 

7 

13 

34 
3i 

~65 

6 
6 

12 

24 
23 

47 

5 
3 

8 

19 
14 

33 

6 

5 

ii 

39 
39 

"78 

5 

2 

7 

19 
24 

43 

5 
4 

9 

23 

12 

35 

3 

2 

5 

13 

20 

33 

6.5 

5.0 

3-9 

4.1 

7-1 

6.1 

3-9 

6.6 

Things  mentioned  that  were  not  present:     Schuh. 
*  Potus:     Every  second  or  third  day  one  liter  of  beer. 

Things  named  immediately 45  33 

Ratio  — 
Things  named  after  i  minute 33  45 


=  -733- 


TABLE  OF  AVERAGES.    NORMAL  SUBJECTS 

Imme-        i        Imme-         I        Imme-         i        Imme-         i 

diate     minute    diate     minute    diate     minute    diate     minute 

J.  B M  Z/M  M  Z/M  M  Z/M  M  Z/MM  Z/M  M  Z/MM  Z/M  M  Z/M 


M.  H  

^6 

e  T 

^>o 

9  o 

TO 

e6 

rR 

e  o 

°T 

60 

T7 

64 

°o 

2  O 

T/1 

H.  S.*  

r>i 

*5 

TO 

58 

TO 

e  A 

18 

IO  2 

°T 

e  c 

T7 

U.4 

6  7 

'•I 

7  5 

18 

5-u 

7  •? 

J.  B.  S... 

T\ 

A  7 

T8 

e  7 

°1 

e  I 

'~>\ 

e  7 

°n 

60 

4  •? 

18 

e  O 

H.   S.*   

07 

4  5 

->% 

fit; 

^C 

4  O 

11 

A  Q 

->fi 

AQ 

°o 

18 

'''t 

e  o 

^•3 

J-4 

C  /I 

G.  W.*  

2? 

^.5 

->8 

4O 

->8 

4  I 

0-7 

2  "? 

Tl 

A  2 

18 

•I  Q 

18 

1  O 

T/( 

rt 

Subject 

26 

2 
6-5 

26 

5-o 

24 

3-9 

16 

4.1 

22 

7-i 

14 

£ 
6.1 

18 

3-9 

10 

6.6 

*  This  subject  made  only  two  series.     His  memory  averages  were  doubled  to  make  them 
comparable  with  the  four  of  the  other  subjects. 
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Normal  Subjects 


30/VI 

17/VII 

20/VII 

17/VIl 

Bliem 

Schenck 

Herz 

Spaid* 

0-1.8 

2.0-00 

0-1.8 

2.0-00 

0-1.8 

2.0-00 

0-1.8 

2.0-00 

0.8 
1.2 
1.0 
1.8 
1.4 
1.2 
1.2 

1.6 
1.0 
1.2 
1.6 
1.0 
1.2 
1.0 
1.2 
1.2 
1.0 
1.2 
1.6 
1.0 
1.4 
1.6 
1.2 
1.0 

1.4 
1.2 
0.6 
1.0 
1.2 
1.2 
1.0 
1.4 
1.6 
1.2 
1.0 
0.8 

0.8 
1.0 
1.4 
1.0 
1.0 
1.8 
1.0 

1.6 
1.0 

2.0 

(19.0) 

2.0 

2.0 
4.8 

1.0 
0.8 
0.8 
1.0 
1.0 
0.8 
0.8 
1.0 
0.6 
1.0 
0.8 
0.4 
0.8 
1.0 
0.6 
1.0 
0.8 
0.8 
1.0 
0.8 
0.6 
0.4 
0.6 
0.6 
0.8 
1.8 
0.8 
0.8 
1.0 
0.4 
0.8 
0.6 
1.0 
0.8 
1.4 
1.0 
0.8 
0.8 
0.8 
0.8 
0.6 

0.8 
0.8 
1.0| 
1.0 
1.4 
1.0 
1.0 
1.0 

2.4 

1.4 

1.4 

1.4 

1.0 
1.6 
1.2 
1.6 
1.4 

1.0 
1.0 

1.0 
1.4 
1.4 
1.6 
1.2 
1.4 
1.2 

1.4 
1.6 
1.8 
1.2 
1.2 
1.6 
1.0 

1.4 
1.4 

1.6 

1.6 
1.2 

1.4 

1.0| 
1.4| 
1.4| 
1.4 
1.6| 
1.4| 
1.4 
1.4| 

1.2| 

2.2 
2.0 
2.2 

2.4 
2.0 
2.4 

2.6 

3.6 

2.0 

2.2 

2.2 

1.0 
1.0 
1.6 
1.6 
1.4 
1.0 
1.2 

.4 
.0 
.2 
.0 
.0 
.0 
.2 
0.8 

1.0 
0.8 
1.0 
1.0 
1.0 

1.4 
1.0 
1.0 
1.2 
0.8 

1.0 

1.4 
1.4 
1.2 
0.8 

1.2 
1.2 
1.4 

1.6 
0.8 
1.2 
1.0 
1.0 
1.0 

— 
2.0 

8.6 

2.2 

2.  Bar     

3.  Baum     

4.  Belt    

5.  Bretzel     

6.  Brief    

7.  Burste 

8.  Eichel     

9.  Ente   

10.  Esel    

11.  Eule    

12.  Facher    

13.  Finger    

14.  Frosch    

IS.  Hase  

16.  Kerze    

17.  Kette    

18.  Koffer    

19.  Krebs   

20.  Krone     

2  1  .  Lampe    

22.  Leiter     

23.  Lilie    

24.  Maske     

25.  Maus    

26.  Nase   

27.  Nest    

28.  Of  en  

29.  Rad     

30.  Ring   

31.  Rose    

32.  Schaf    

33.  Sohlange    

34.  Schlitten    

36.  Schubkarren    

38.  Sense    

40.  Strumpf   

41.  Tasche    

42.  Traube     

43.  Treppe    

44.  Trommel    

45.  Truthahn   

46.  Vogel    

47.  Wiege     

48.  Windmuhl   

49.  Wurst     

50.  Zither   

Total    

53.8 
i 

10.8 

42.0| 

2.4 

52.8|       25.8 
I 

43.8 

1 

12.8 

Average     

1.3 

0.9 

1.6 

1.4 

Correct    

98% 

100% 

100% 

84% 

Experiment   had   to  be  interrupted  and   8   reactions   were   not   taken   with  this   subject. 
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CHAPTER   III 
CORRELATIONS 

Using  the  Bravais-Pearson  Coefficient  of  correlation  I  have 
worked  out  the  following  table  of  correlations.  The  heavy- 
faced  figures  indicate  the  correlations,  those  in  italics  the  prob- 
able errors. 

This  formula  holds  only  in  case  of  linear  regression.3  If  the 
regression  is  non-linear  it  gives  values  which  may  be  much  too 
low.  As  a  check  I  have  calculated  for  three  sets  of  values 
Pearson's  correlation  ratio  t\<  The  values  obtained  were  as 
follows :  Immediate  memory  and  perception  t\  =  0.68  and  0.62 ; 
Memory  Ratio  and  perception  17  =  0.65 ;  Memory  ratio  and 
immediate  memory  17  =  0.65  and  0.71.  I  reproduce  the  calcula- 
tions of  one  of  these  because  the  method  is  not  generally  familiar 
and  because  it  gives  some  idea  of  the  distribution  of  values  and 
enables  us  with  one  glance  to  get  information  on  the  point 
whether  or  not  the  disturbances  of  memory  and  perception  go 
hand  in  hand,  or  whether  the  one  is  disturbed  at  times  out  of 
all  proportion  to  the  other. 

We  find,  on  glancing  at  the  distribution  table,  that  the  sub- 
jects producing  the  most  disturbance  are  Uhrmann,  Mehl- 
stretter,  Bach  and  Schremser.  Uhrmann  and  Mehlstretter  are 
out  of  place,  because  their  powers  of  perception  are  affected  out 
of  all  proportion  to  their  powers  of  memory.  Bach  and  Schrem- 
ser, on  the  other  hand,  are  out  of  place  because  their  immediate 
memory  is  weakened  out  of  all  proportion  to  their  powers  of 
perception.  Thus  the  problem  raised  in  the  introduction  is 
answered  at  once  from  a  glance  at  this  table.  There  is  a  gen- 
eral tendency  for  both  functions  to  deteriorate  together,  but  one 
of  them  may  be  affected  without  the  other.  Similarly  with  the 
other  correlations.  The  rather  high  correlation  indicates  the 

3  Cf.  hereon  Wm.  Brown.    The  Essentials  of  Mental  Measurement.    Cam- 
bridge, 191 1.    Chapter  I. 

4  Cf.  hereon  Karl  Pearson.    On  the  General  Theory  of  Skew  Correlation 
and  Non-linear  Regression.  Drapers'  Company  Research  Memoirs.   Biometric 
Series  II,  xiv.    Also  Brown,  op.  cit,  P  57  ff. 
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tendency  of  both  functions  to  deteriorate  together.  The  fact 
that  it  is  not  higher  is  due  to  disturbing  cases  in  which  the  de- 
terioration in  one  function  is  relatively  greater  than  in  the  other. 
Reference  to  the  values  of  normal  subjects  in  the  preceding 
monographs  on  Memory  and  Perception  will  show  that  the  low 
values  of  these  subjects  are  distinctly  pathological. 
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Either  the  center  theory  or  the  whole  cortex  theory  could 
account  for  this  fact — in  the  absence  of  further  information 
about  the  cortical  condition  of  cases  so  far  displaced  from  the 
mid  line. 

The  center  theory  could  say,  in  diffuse  cortical  degeneration 
certain  areas  are  more  affected  than  others.  Occasionally  one 
center  remains  free  while  the  other  is  rather  seriously  affected; 
but  as  a  rule  a  diffuse  degeneration  affects  the  whole  cortex  to 
about  the  same  degree.  We  can  see  how  very  important  would 
be  autopsies  on  cases  studied  in  this  way  who  happened  to  die 
from  pneumonia,  accident,  or  other  intercurrent  affection.  If 
the  patient's  mental  functions  were  unequally  deteriorated,  the 
process  of  cortical  degeneration,  according  to  the  center  theory, 
should  leave  regions  or  islands  more  or  less  free.  If  such  islands 
were  found  always  associated  with  definite  unimpaired  functions, 
then  the  theory  would  be  very  strongly  confirmed. 

The  whole  cortex  theory,  on  the  other  hand,  would  explain  the 
present  facts  by  saying  that  the  cortex  is  more  or  less  of  a  unit 
organ  with  many  functions.  These  functions  tend  to  deteriorate 
together,  but  owing  to  the  selective  action  of  toxines  and  vari- 
ability of  resistance  and  the  presence  perhaps  of  antibodies  one 
function  may  at  one  time  be  relatively  intact  while  another  is 
seriously  disturbed.  Should  autopsies  on  such  cases  dying  from 
intercurrent  affections  show  a  generally  diffuse  degeneration 
with  no  free  islands,  or  at  least  no  free  islands  at  always  one 
and  the  same  place  for  one  and  the  same  disturbance  of  function, 
then  we  would  have  to  conclude  that  mental  faculties  are  associ- 
ated not  with  definite  convolutions,  but  with  specific  cortical 
functions. 

CHAPTER  IV 
MENTAL  FACULTIES 

The  existence  of  mental  faculties  was  assumed  by  many  of  the 
older  psychologists.  But  with  the  critical  attitude  which  appeared 
at  the  advent  of  empirical  psychology  and  the  concomitant  in- 
terest in  the  measurement  of  special  performances,  and  the  gen- 
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eral  impulse  to  question  and  deny  traditional  theories,  it  became 
customary  to  treat  the  old  time  "faculty  psychology"  with  con- 
tempt— a  contempt  which,  perhaps,  was  not  altogether  un- 
deserved. For  no  one  will  deny  that  gratuitous  statements  about 
training  the  "faculties,"  unanalyzed  concepts  as  to  their  specific 
unitary  entity,  gratuitous  assumptions  as  to  their  operation,  their 
interdependence,  and  mutual  exclusiveness  are  unworthy  of  em- 
pirical psychology.  At  the  same  time,  we  should  be  careful  not 
to  deny,  when  we  have  ground  only  for  doubts  and  it  is  our  duty 
to  correct  and  purify  a  view  which,  while  it  contains  much  that 
is  false,  has  nevertheless  some  elements  of  truth. 

Many  of  the  early  criticisms  of  the  faculty  psychology  went 
to  extremes  wholly  unwarranted  by  the  existing  facts.  Only  with 
the  advent  of  experiment  has  it  been  possible  to  approach  this 
problem  with  some  hope  of  definitely  extending  our  information 
concerning  this  field  of  thought.  Curiously  enough,  experiment 
led  at  first  to  two  diametrically  opposed  conclusions. 

Thorndike,  who  was  first  in  the  field,1  reached  the  conclusion 
that  we  have  an  indefinite  number  of  mental  abilities — as  many, 
indeed,  as  there  are  performances.  In  an  answer  to  Spearman 
he  expressed  himself  in  the  following  extreme  words:  "One  is 
almost  tempted  to  replace  Spearman's  statement  by  the  equally 
extravagant  one  that  there  is  nothing  whatever  common  to  all 
mental  functions,  or  to  any  half  of  them."2  In  general,  it  seems 
to  have  been  Thorndike's  opinion  that  abilities  are  special,  and 
when  excellence  in  one  is  correlated  with  excellence  in  another 
this  is  due  mainly  to  the  fact  that  they  involve  identical  elements 
in  their  execution  and  not  to  one  and  the  same  "faculty"  which 
presides  over  their  activity. 

Spearman  advocated,  on  the  basis  of  his  experiments,  precisely 

1  Cf .  Burris,  W.  P.    The  Correlations  of  the  Abilities  Involved  in  Secondary 
School  Work.    Columbia  Univ.  Contributions  to  Philosophy,  Psychology  and 
Education,  Vol.  11,  No.  2,  Pp.  16-28.    Thorndike,  E.  L.    Heredity  Correlations 
and  Sex  Differences  in  School  Abilities.    Loc.  cit. 

2  The  Relation  of  Accuracy  in  Sensory  Discrimination  to  General  Intelli- 
gence, by  Thorndike,  Lay  and  Dean.    American  Journal  of  Psychology,  1909, 
XX,  Pp.  364-369- 
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the  opposite  view.3  Mental  abilities  are  ,  correlated  with  each 
other  mainly  on  account  of  one  underlying  faculty  of  general 
intelligence.  This  was  done  on  the  basis  of  new  methods  which 
he  brought  out  for  the  correction  of  "Systematic  Deviations."4 
After  applying  his  methods  of  correction  he  found,  e.g.,  that  the 
correlation  between  sensory  discrimination  and  intelligence 
approached  unity,  and  concluded  that  "the  common  and  essential 
element  in  the  intelligences  wholly  coincides  with  the  common 
and  essential  element  in  the  Sensory  Functions."5 

Furthermore,  if  there  are  two  factors  in  all  performances,  one 
a  general  factor  and  the  other  a  special  one,  then 
r  (A,  P)         r  (A,  Q) 


r  (B,  P)         r  (B,  Q) 

Where  A,  B,  P,  Q  represent  any  four  capacities  not  obviously 
akin  and  r  means  the  correlation  between  the  abilities  in  brackets.6 

In  virtue  of  this  theorem,  starting  with  one  ability  and  arrang- 
ing its  correlation  with  the  other  abilities  in  their  order  of  mag- 
nitude, the  resulting  table  of  correlations  should  have  all  its  hori- 
zontal and  vertical  lines  arranged  in  progressively  diminishing 
rows.  Spearmann  and  also  Cyril  Burt7  found  that  this  was 
actually  the  case  within  the  limits  of  experimental  error. 
William  Brown,8  on  the  other  hand,  with  other  groups  of  tests, 
maintained  that  not  one  of  his  groups  showed  the  hierarchical 
arrangement.  But  his  statement  does  not  seem  to  be  in  accord 
with  the  facts.  One  is  really  surprised  that  the  hierarchical 
arrangement  is  so  closely  approached. 

But  here  the  method  seemed  to  be  weak.      If  two  observers 


3  General  Intelligence  Objectively  Determined  and  Measured.     American 
Journal  of  Psychology,  1904,  XV,  Pp.  201-293. 

4  Cf.  The  Proof  and  Measurement  of  Association  between  Two   Thing-s. 
American  Journal  of  Psychology,  1904,  XV,  Pp.  72-101. 

5  1.  c.,  P.  269. 

6  Cf .   Cyril   Burt.     Experimental  Tests   of   General  Intelligence.     British 
Journal  of  Psychology,  1909-10,  Vol.  Ill,  P.  159. 

7  1.  c. 

8  Some  Experimental  Results  in  the  Correlation  of  Mental  Abilities.    British 
Journal  of  Psychology,  1909-1910,  III,  Pp.  296-322. 
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can  dispute  about  whether  or  not  the  hierarchy  is  present  we 
need  an  improved  method  to  dispel  their  differences. 

This  Hart  and  Spearman  accomplished  in  1912."  Suppose, 
for  instance,  they  say,  we  have  several  tests  for  three  different 
faculties.  Then  the  correlation  between  the  tests  for  one  and 
the  same  faculty  should  be  naturally  high,  between  one  faculty 
and  another  relatively  low.  When  we  arrange,  therefore,  the 
tests  in  a  table  we  should  get  —  if  indeed  the  three  faculties  really 
do  exist  and  the  tests  measure  them  —  a  table  similar  to  the  fol- 
lowing. Here  h  means  a  relatively  high  correlation,  I  a  rela- 
tively low  one. 


S3  h  h 

A!  1  1  1 

A2  1  1  1 

A3  1  1  1 

Dx      1  1          1 

D2     1       1       1 

D3    1       1       1       1       1       1       h      h 

We  may  now  correlate  the  columns  of  correlation  coefficients. 
This  is  the  essential  point  in  the  improved  method. 

Supposing,  in  the  first  place,  the  faculty  theory  to  hold,  accord- 
ing as  we  pick  out  columns  belonging  to  the  same  or  different 
faculties  we  get  high,  low  or  negative  correlations  between  the 
columns.  Hart  and  Spearman  speak  only  of  high  positive  correla- 
tions and  of  negative  correlations.  But  inspection  seems  to  indi- 
cate three  possibilities. 

In  the  second  place,  let  us  suppose  that  there  are  no  faculties, 
but  only  an  indefinite  number  of  abilities,  then  there  will  be  no 
tendency  anywhere  for  high  and  low  values  to  come  together, 
but  they  will  be  distributed  by  chance  throughout  the  whole  table. 
Thus  all  correlations  between  columns  will  be  low. 

9  General  Ability,  Its  Existence  and  Nature.  British  Journal  of  Psychology, 
1912-1913,  V,  Pp.  51-84. 
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If  we  make  the  third  possible  supposition,  that  there  is  such  a 
thing  as  general  intelligence — and  this  is  the  main  factor  under- 
lying all  performances — then  it  will  operate  under  varying  diffi- 
culties with  different  tests,  but  in  any  column  or  row  it  will 
always  enter  as  a  constant  factor,  and  so  the  resultant  correla- 
tion between  any  two  columns  whatsoever  will  be  high.  Spear- 
man offers  a  mathematical  proof  that  this  will  be  the  case.  In 
order  that  any  pair  of  columns  shall  obey  this  law,  it  is  neces- 
sary that  the  correlations  should  be  relatively  large  and  their 
deviations  from  the  mean  appreciable ;  otherwise  their  true  values 
would  be  swamped  by  their  sampling  errors.  He  used  as  a  cri- 
terion of  reliability  the  requisition  that  the  mean  square  probable 
error  of  the  coefficients  in  any  column  should  not  be  greater 
than  a  quarter  of  the  mean  square  deviation  of  those  co- 
efficients.10 

Applying  a  formula  of  correction  for  which  the  reader  will 
have  to  consult  the  original,  and  taking  the  published  results  of 
observers  of  all  schools,  Spearman  finds  that  the  average  correla- 
tion of  columns  is  0.96,  that  is,  about  unity,  or  practically  per- 
fect correlation.  He  has  thus  demonstrated  the  existence  of  a 
general  factor;  for  no  matter  what  one  may  say  about  his 
formula  of  correlation,  even  the  uncorrelated  or  raw  correlation 
of  columns  is  so  high  that  it  excludes  the  possibility  of  chance 
and  rules  out  the  view  that  the  mind  is  an  aggregate  of  special 
abilities,  with  no  underlying  "general  intelligence"  or  whatever 
the  common  factor  may  be  called.  Spearman  does  not  regard 
the  results  as  excluding  special  abilities  and  adopts  what  he  terms 
the  theory  of  two  factors — one  being  a  factor  having  to  do  with 
the  cortex  as  a  whole,  the  other  being  connected  with  the  special 
centers. 

One  may  ask,  why  does  not  the  evidence  appear  more  favor- 
able for  special  faculties  or  functions,  if  such  exist.  One  possible 
explanation  is  that  the  tests  which  have  been  used  may  not 
be  tests  of  the  special  functions  they  were  supposed  to  measure, 


10  1.  c.,  P.  56.    I  find  it  difficult  to  see  precisely  what  he  has  in  mind  by  this 
criterion  as  he  formulates  it. 
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or  at  least  that  they  involved  such  a  large  element  of  general 
intelligence  that  as  a  rule  the  common  factor  was  measured 
rather  than  the  specific.  There  is  room  at  least  for  further  ex- 
periment on  this  point.  One  should  determine  empirically  the 
tests  for  specific  functions  by  choosing  from  a  large  number  of 
tests  supposed  to  measure  one  special  ability  those  that  correlate 
high  with  each  other.  In  this  way  we  might  find  tests  which 
really  are  measures  of  specific  functions.  If,  then,  we  should 
apply  the  criterion  of  Hart  and  Spearman  to  these  tests,  one 
might  find  evidence  of  the  existence  of  faculties  as  demanded 
by  their  theory.11 

As  a  matter  of  fact,  after  having  made  out  the  above  table  of 
correlations  for  immediate  memory,  memory  ratio  and  percep- 
tion, I  was  surprised  to  find  clear  evidence  for  a  difference  be- 
tween immediate  memory  and  memory  ratio — a  difference  which 
has  long  been  recognized  by  Kraepelin,12  and  one  which  I  had 
been  always  inclined  to  doubt.  At  the  outset  of  these  experi- 
ments I  regarded  the  measurements  of  immediate  memory  and 
memory  ratio  as  but  the  measurement  of  the  subject's  memory 
at  two  different  stages  and  not,  as  it  seems  to  be,  the  gauging 
of  his  ability  to  apprehend  on  the  one  hand  and  of  his  tendency 
to  forget  on  the  other.  Inspection  of  the  table  of  correlations13 
will  show  that  the  values  are  distributed  as  Hart  and  Spearman 
demand  for  tests  of  special  function. 

Thus,  if  you  take  from  the  table  all  those  correlations  in  which 
one  immediate  memory  is  correlated  with  another,  and  add  them 
up,  you  get  an  average  correlation  of  .65  ^.  If  you  take  all 
those  in  which  one  memory  ratio  is  correlated  with  another  you 
get  approximately  the  same  value,  63  l/$.  If,  however,  you  take 
all  the  correlations  of  the  immediate  memories  with  the  memory 
ratios  you  get  a  much  lower  value,  namely,  .49  ^4. 

Again,  if  you  follow  the  horizontal  line  of  correlations  of 
total  immediate  memory  you  find  the  correlations  high  as  long 
as  they  are  correlations  of  total  immediate  memories.  They  im- 

11  Experiments  along  this  line  are  now  in  progress  at  this  laboratory. 

12  His  pupil  Finzi  attributes  the  term  Merkfdhigkeit  to  Wernicke.    Psycho- 
logische  Arbeiten   (Kraepelin,  III,  p.  291). 

18  See  P.  332  above. 
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mediately  become  very  decidedly  lower  when  we  come  to  the 
special  memory  ratios. 

Inversely,  when  we  follow  the  line  of  General  Memory  Ratio 
we  find  the  correlations  low  with  immediate  memories,  but  high 
with  special  memory  ratios. 

The  average  of  all  the  correlations  of  perception  with  the 
various  memories  is  53.8,  a  value  fairly  close  to  the  above  value 
for  heterologous  correlations.  That  the  average  correlation  for 
memory  and  perception  is  as  high  as  53.8  shows  that  there  must 
be  a  common  factor  present.  But  its  presence  does  not  exclude 
the  existence  of  special  forms  of  mental  ability. 

When  now  we  come  to  correlate  the  columns  of  coefficients 
we  can  get  high,  low,  or  negative  coefficients  according  as  we 
select  the  columns.  Thus,  the  correlation  between  the  first  and 
second  columns,  that  namely  between  immediate  memory  for 
objects  and  immediate  memory  for  pictures  is  +  0.82.  The  cor- 
relations between  the  columns  for  total  immediate  memory  and 
general  memory  ratio  is  —  0.46.  The  correlation  between  the 
perception  and  general  memory  ratio  columns  is  +  0.23. 

Thus  we  see  that  under  certain  conditions  at  least  the  evidence 
for  the  existence  of  special  abilities  or  faculties  may  be  brought 
out  by  the  criterion  of  Hart  and  Spearman. 

We  may  ask  why  is  this  the  case  ?  The  reason  is  probably  to 
be  sought  in  the  fact  that  the  memory  ratio  and  immediate 
memory  tests  are  so  specific  that  the  individual  element  is  by 
no  means  negligible  when  compared  to  the  general.  This  is  a 
matter  which  can  only  be  found  by  actual  trial.  Everything  that 
glitters  is  not  gold,  and  every  test  which  on  the  surface  appears 
to  measure  a  subject's  ability  to  associate,  to  remember,  to  attend, 
etc.,  may  fall  very  far  short  of  our  expectations. 

The  problem  of  the  existence  of  mental  faculties  needs  to  be 
taken  up  anew.  Spearman  has  in  various  ways  shown  that  the 
existence  of  a  general  factor  is  beyond  all  reasonable  doubt. 
Further  advance  in  this  most  interesting  psychological  field  is 
to  be  made  in  the  attempt  to  find  out  how  many  special  factors 
there  are  and  what  is  their  nature.  Definite  and  certain  know- 
ledge on  these  points  would  be  of  incomparable  value. 
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The  present  paper  has  pointed  out  two  special  factors.  The 
one  is  whatever  special  ability  is  involved  in  immediate  memory ; 
the  other,  the  special  ability  involved  in  the  memory  ratio.  This 
latter  would  seem  to  be  something  that  might  be  called  power 
of  retention,  the  obverse  of  which  is  the  rate  of  forgetting. 
Such  an  ability  is  scarcely  to  be  conceived  of  as  an  anatomical 
something,  but  must  rather  be  looked  upon  as  functional.  We 
could  not  suppose,  for  instance,  that  some  special  convolution  of 
the  brain  presided  over  the  rate  at  which  memories  deposited  in 
various  brain  centers  faded  away.  It  seems  much  more  in  accord 
with  what  we  know  of  brain  physiology  that  the  permanence  of 
impressions  would  be  an  enzyme  function — as  indeed  has  actually 
been  suggested  by  Thomas  Brailford  Robertson  in  his  autocatal- 
ytic  theory  of  memory.14  So  it  may  be  possible  for  us  to  distin- 
guish eventually  functional  abilities  from  local.  The  special  ability 
involved  in  immediate  memory  may  perhaps  be  something  akin 
to  the  span  of  consciousness — whatever  that  may  be  in  the  last 
analysis.  Or  it  may  be  akin  to  perception  itself.  The  correla- 
tion between  perception  and  total  immediate  memory  is 
0.65  ±  .07;  between  perception  and  the  general  memory  ratio 
is  0.58  ±  .08.  The  difference  between  the  two  is  thus  at  the 
extreme  limit  of  the  probable  error,  lending  some  color  to  this 
hypothesis.  The  average  correlation  with  all  measures  of  imme- 
diate memory  with  perception  is  0.57.  The  average  correlation 
of  all  measures  of  memory  ratio  with  perception  is  0.51 — a  rather 
insignificant  difference,  but  still  pointing  in  the  direction  of  a 
partial  saturation  of  immediate  memory  measurements  with  per- 
ception. 

The  memory  measurement  which  most  taxes  the  process  of 
perception  is  that  of  the  memory  for  pictures.  The  correlation 
between  immediate  memory  and  perception  of  pictures  is 
0.67  ±  .07.  On  the  other  hand,  the  correlation  between  memory 
ratio  and  perception  is  only  0.54  ±  .09.  Here  the  difference 
between  the  two  is  decidedly  greater  than  the  probable  error. 
For  definite  information  along  this  line  we  should  have  more 

"Archives  Internationales  de  Physiologic.     1908,  VI,  Pp.  388-454. 
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tests  of  perception.  The  discussion  thus  far  will  perhaps  help 
to  show  the  complexity  of  the  problem.  And  the  need  of  finding 
out  empirically  tests  which  measure  a  definite  mental  function. 
It  is  perhaps  impossible  to  get  a  pure  test  of  any  one  function. 
Any  test  involves  general  intelligence  plus  a  greater  or  less  num- 
ber of  special  abilities.  It  should  be  possible  to  find  tests  which 
involve  a  given  special  function  or  faculty  more  than  others,  and 
these  will  prove  themselves  such  by  correlating  higher  with  each 
other  than  with  other  tests. 

Thorndike's  method  of  procedure  seems  to  offer  little  hope  of 
progress  towards  finding  out  the  fundamental  human  abilities. 
He  defines  a  "single  trait"  as  one  "whose  varying  conditions  in 
men  can  be  measured  on  one  scale,"15  e.g.,  reaction  time,  ability 
to  add,  ability  to  draw  lines  equal  in  length  to  100  mm.,  etc. 
Thus  he  has  proceeded  to  measure  all  sorts  of  human  perform- 
ances and  looks  upon  the  ability  in  any  performance,  that  can 
be  measured  by  a  single  scale,  as  one  single  trait.  But  the  possi- 
bility of  measuring  products  by  a  single  scale  does  not  by  any 
means  argue  any  unity  of  the  producing  causes.  The  height  of 
a  tower  can  be  measured  in  feet,  but  that  does  not  tell  us  whether 
it  was  built  by  one  man  or  ten.  Thorndike's  study,  therefore,  of 
performances  has  thrown  very  little  light  on  the  question  of 
mental  functions.  Spearman,  on  the  contrary,  by  constantly  im- 
proving his  methods  of  research,  has  been  able  to  demonstrate 
the  existence  of  a  "general  intelligence."  Psychology  must  now 
push  these  studies  further  and  find  out  the  number  and  the  nature 
of  our  mental  faculties. 

SUMMARY  OF  CONCLUSIONS 

1.  Immediate  memory,  the  power  of  retention  and  perception, 

have  a  general  tendency  to  deteriorate  together. 

2.  This  tendency  is  not  universal,  so  that  it  occasionally  happens 

that  one  of  these  mental  processes  deteriorates  out  of  all 
proportion  to  the  others. 

3.  Applying  the  criterion  of  Hart  and  Spearman,  we  find  evi- 

13  Educational  Psychology,  Vol.  Ill,  P.  315. 
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dences  for  the  distinction  of  immediate  memory  and  the 
power  of  retention  as  two  distinct  mental  functions. 

4.  The  reason  why  the  criterion  of  Hart  and  Spearman  dis- 

tinguishes immediate  memory  from  the  power  of  retention, 
in  the  present  research,  is  probably  to  be  found  in  the  rela- 
tively specific  character  of  the  tests  employed. 

5.  The  further  study  of  mental  functions  demands  the  search  for 

specific  tests  by  empirical  rather  than  analytic  methods.  A 
criterion  of  specificity  would  be  a  high  correlation  of  such 
tests  with  each  other. 

6.  The  recognition  of  functional  abilities,   as  distinct  from  local 

powers  bound  up  with  the  activity  of  some  definite  cortical 
area,  is  demanded. 

APPENDIX 
CORRECTED  COEFFICIENTS  OF  CORRELATION 

In  an  article  in  the  British  Journal  of  Psychology,  entitled 
"Correlation  Calculation  from  Faulty  Data,"1  Spearman  gives  a 
valuable  formula  for  correcting  correlation  ratios  for  errors  of 
observation  or  measurement.  Such  sources  of  error  as,  e.g., 
accidental  variations  in  the  subject's  degree  of  attention  are  im- 
possible to  eliminate  and  will  always  lower  correlation.  It  is, 
however,  possible  to  correct  for  them  if  we  have  at  least  two 
independent  sets  of  measurements  of  a  subject's  ability.  It  would 
be  interesting  to  see  what  correlation  values  would  be  obtained 
were  our  data  subjected  to  this  process  of  correction.  This  was 
accordingly  done  with  the  memory  measurements  by  taking  as 
independent  observations  the  average  of  the  first  and  the  fourth, 
and  then  the  average  of  the  second  and  the  third.  These  averages 
were  correlated  with  each  other  and  Spearman's  formula  applied. 
Thus  the  first  series  of  one  day  average  with  the  last  of  another 
day,  and  the  last  of  one  with  the  first  of  another.  No  attempt 
was  made  to  apply  this  formula  in  the  case  of  perception,  because 
it  was  hard  to  get  two  independent  series  of  measurements  with- 
out repeating  the  experiments.  The  following  table  gives  the 

1 1909-10,  III,  Pp.  270-295. 
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corrected  coefficients.  One  need  not  be  surprised  that  some  of 
the  coefficients  are  a  little  above  unity,  for,  as  Spearman  points 
out,  when  the  true  value  is  near  one,  correction  leads  to  values 
either  a  little  above  or  a  little  below  unity. 

The  corrected  table  gives  us,  as  Spearman  says  it  should, 
about  the  same  results  when  it  comes  to  a  question  of  correlation 
of  the  columns — all  values  being  relatively  greater. 

TABLE    OF    COEFFICIENTS    CORRECTED    FOR    ERRORS    OF 
OBSERVATIONS  BY  SPEARMAN'S  FORMULA 
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THE  PSYCHOANALYTIC  THEORY  OF  THE  MYTH 

CHAPTER  I. — THE  DREAM  AND  MYTH  AS  SYMBOLIC  OF  WISH 

FULFILLMENT 

No  one  who  has  read  Freud's  classic  work  on  dream  interpre- 
tation can  fail  to  be  impressed  at  the  enormous  field  it  opens 
up.  The  dream  is  no  longer  a  meaningless  jumble  of  scattered 
ideas  signifying  nothing;  it  is  a  symbolic  expression  of  what 
is  deepest  in  a  man's  personality.  A  certain  solidarity  is  estab- 
lished between  our  dreams  and  waking  thoughts.  We  begin  to 
guess  the  enormous  importance  of  the  unconscious  in  our  daily 
life.  Finally,  psychiatrists  have  found  in  Freud's  theory  a  new 
and  extremely  fertile  source  of  treatment  for  the  psychoses. 

Less  than  a  score  of  years  have  passed  since  this  work  was 
published,  yet  in  this  comparatively  short  time  the  literature  of 
psychoanalysis  has  grown  so  enormously  that  it  almost  deserves 
the  rank  of  a  separate  science.  One  of  the  most  interesting  de- 
velopments has  been  its  invasion  of  the  field  of  folklore  and  myth- 
ology. Students  like  Jung,  Abraham,  Rank  and  Ricklin  have 
recognized  in  the  myth  something  analogous  to  the  dream  and 
phantasy,  so  that  the  tales  of  folklore  may  be  looked  on  as  the 
phantasies  of  the  race.  And  just  as  Freud  demonstrated  that 
there  is  a  wealth  of  meaning  hidden  under  the  apparent  nonsense 
of  the  dream,  so  these  later  investigators  have  found  in  the 
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myth  the  symbolic  expression  of  the  deepest  thoughts  and  aspira- 
tions of  the  race  which  handed  them  down  from  father  to  son. 
In  this  field,  too,  the  method  of  psychoanalysis  has  been  very  pro- 
lific of  results,  and  we  have  been  able  by  its  aid  to  read  a  deeper 
and  more  important  meaning  into  the  tales  of  folklore. 

There  are  periods  in  the  growth  of  every  science  when  it  is 
well  to  pause  and  take  stock  of  the  results  accomplished  and  try 
to  estimate  their  value.  In  the  enthusiasm  and  eagerness  of  a 
science's  youth  it  is  inevitable  that  certain  facts  will  be  over- 
emphasized, others,  of  no  less  importance,  neglected,  and  the  true 
relationship  which  these  various  facts  bear  to  one  another  mis- 
understood. In  later  years  a  process  of  readjustment  takes 
place,  the  sweeping  generalizations  of  earlier  times  are  modified, 
and  fixed  lines  of  research  are  mapped  out  to  be  followed  after- 
wards. This  paper  aims  to  be  critical  in  the  above  sense.  We 
shall  review  briefly  the  present  theories  of  the  psychoanalysts  on 
the  myth,  and  compare  them  with  each  other  and  with  the  data 
of  other  branches  of  psychology  and  mythology.  It  will  be  con- 
cerned, therefore,  with  criticism  rather  than  deduction;  and  if 
there  shall  be  found  anything  suggestive  in  the  viewpoint  taken 
this  paper  will  have  abundantly  accomplished  its  purpose.  If  this 
viewpoint  seems  unduly  critical,  this  must  be  attributed  to  the 
nature  of  the  task  undertaken  rather  than  to  a  lack  of  apprecia- 
tion for  the  undoubtedly  valuable  results  of  the  Freudian  method. 

Professor  Freud's  point  of  departure  is  the  conception  of  the 
dream  as  the  expression  of  a  wish  fulfillment.  "All  our  acts 
arise  from  the  desire  that  something  shall  come  to  pass  or  shall 
not  come  to  pass.  It  is  for  this  that  we  labor ;  it  is  for  this  that 
we  think.  If  we  are  unable  to  accomplish  a  desire  in  reality,  we 
at  least  realize  it  in  phantasy,"1  as  Jung  expresses  it. 

Sometimes  this  wish-fulfillment  is  quite  patent,  sometimes  it 
is  very  obscure  and  can  only  be  interpreted  with  the  aid  of  tech- 
nical methods.  As  an  example  of  the  former  class,  we  may 
instance  the  dream  of  the  young  medical  student  with  the  pro- 


xjung:     L'Analyse  des  Reves,  L'Annee  Psychologique,  1909,  p.  162. 
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pensity  to  sleep  whom  Freud  mentions.  One  morning  his  land- 
lady called  him  at  the  usual  time,  but  this  morning  sleep  was 
peculiarly  attractive  to  the  young  man;  whereupon  he  "dreamt 
of  a  room  in  a  hospital,  a  bed  in  which  he  was  lying,  and  a  chart 

pinned  over  his  head  reading,  'Joe  H ,  cand.  med.,  22 

years  old.'  He  said  to  himself  in  the  dream,  'If  I  am  already 
at  the  hospital,  I  don't  have  to  go  there,'  turned  over  and  slept 
on.  He  had  thus  frankly  admitted  to  himself  his  motive  for 
dreaming."2 

Of  course,  comparatively  few  dreams  offer  such  evident  inter- 
pretation. On  the  other  hand,  we  frequently  dream  of  what  is 
not  merely  indifferent  but  even  acutely  unpleasant.  It  is  hard 
to  see  how  such  dreams  can  express  the  fulfillment  of  a  wish, 
yet  Freud  is  ready  with  an  explanation.  We  must  distinguish 
between  the  manifest  content  of  the  dream,  the  interpretation  it 
offers  on  the  surface,  and  the  latent  content  which  can  only  be 
discovered  by  painstaking  analysis. 

This  latent  content  is  concealed  by  symbols.  For  the  things 
and  incidents  of  the  dream  are  only  the  signs  by  which  the  un- 
conscious expresses  itself.  This  is  the  most  salient  point  of  the 
Freudian  theory,  and  it  has  proved  extremely  fertile.  Sometimes 
the  symbolism  is  comparatively  simple,  as  in  the  case  mentioned 
by  White3  of  the  subject  who  dreamed  of  the  death  of  an  old 
lady  living  next  door.  The  dreamer  had  not  the  remotest  idea  of 
what  the  dream  meant,  but  analysis  proved  that  the  old  lady  was 
a  surrogate  for  the  dreamer's  own  mother,  whose  death  was  un- 
consciously desired.  The  old  lady  was  the  symbol  which  the  un- 
conscious used  to  express  this  wish. 

This  attitude  of  Freud  has  received  much  confirmation,  but 
never,  perhaps,  so  clearly  as  in  an  ingenious  experiment  of 
Morton  Prince.  We  cite  the  account  of  this  experiment  at  some 
length,  for  the  double  purpose  of  illustrating  and  confirming  the 
Freudian  viewpoint  on  symbolism. 

2  Freud,  S. :  The  Interpretation  of  Dreams,  p.  106.  Translation  by  A.  A. 
Brill.  New  York:  The  Macmillan  Company.  1913. 

8 White,  W.  A.:  Mechanisms  of  Character  Formation,  p.  88.  New  York: 
The  Macmillan  Company.  1916. 
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"To  a  suitable  subject  while  in  a  deep  hypnotic  trance  state 
I  gave  a  suggestion  in  the  form  of  a  wish  to  be  worked  out 
to  fulfillment  in  a  dream.  It  so  happened  that  this  subject  was 
going  through  a  period  of  stress  and  strain,  for  which  she  sought 
relief.  I  also  knew  that  she  had  a  very  strong  desire  to  do  a 
good  piece  of  original  psychological  work  and  had  advised  her 
to  take  up  the  work  as  a  solution  of  her  difficulties.  So,  taking 
advantage  of  this  desire,  I  impressed  upon  her,  for  the  purpose 
of  emphasizing  the  impulsive  force  of  the  desire,  that  she  now 
had  the  longed-for  opportunity,  as  the  culmination  of  her  pre- 
vious years  of  training,  to  do  the  work.  I  then  gave  her  the 
following  suggestion :  'You  want  to  do  a  good  piece  of  original 
work,  and  your  dream  to-night  will  be  the  fulfillment  of  the 
wish.'  No  hint  as  to  what  form  the  dream  fulfillment  should 
take  was  given,  nor  had  she  any  knowledge  before  being  put  into 
the  trance  state  that  I  intended  to  make  an  experiment. 

"It  is  interesting  to  note  how  the  dream  has  a  logical  form 
which  is  unfolded  as  an  argument.  This  itself  is  an  allegorical 
transcript  of  the  reasons  previously  suggested  to  her  for  the  par- 
ticular solution  of  her  problem. 

"The  dream  was  a  long  one,  and  into  it  were  logically  intro- 
duced as  a  part  of  the  argument  the  actual  distressing  circum- 
stances for  the  relief  of  which  I  had  advised  taking  up  the  piece 
of  psychological  work  as  an  outlet  to  her  feelings  and  solution 
of  her  problem  of  life.  I  will  give  in  detail  only  so  much  of. 
the  dream  as  contains  the  wish  fulfillment  (which  become  also 
part  of  the  dream  argument),  summarizing  the  remainder.  The 
dream  begins  with  an  allegorical  description  of  the  great  task 
involved  in  the  study  of  psychology  by  all  the  workers  of  the 
world.  The  science  of  psychology  is  symbolized  by  a  temple. 
'I  dreamed  I  was  where  they  were  building  a  great  temple  or 
cathedral — an  enormous  place,  covering  many  acres  of  ground. 
Hundreds  of  men  were  building.  Some  were  building  spires, 
some  were  building  foundations,  and  some  were  tearing  down 
what  they  had  built;  some  parts  had  fallen  down  of  themselves. 
I  was  wandering  around,  looking  on.'  Then  she  proceeds  to 
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help  one  of  the  builders  who  was  building  a  particular  part  of 
the  temple,  by  bringing  him  material  in  the  form  of  stones. 
This  she  had  actually  done  in  real  life,  contributing  much  psycho- 
logical material  out  of  her  own  experiences.  Many  of  these  ex- 
periences had  been  very  intimate  ones  from  her  inner  life  and 
had  involved  much  suffering;  hence  the  stones  which  she  con- 
tributed in  her  dream  were  big  and  heavy  and  were  beyond  her 
strength  to  carry,  so  that  she  could  only  roll  them,  and  some 
were  sharp  and  made  her  hands  bleed,  so  that  her  contribution 
involved  much  suffering.  This  part  of  the  dream  was  only  a 
prelude  to  the  suggested  wish  fulfillment,  but,  as  interpreted,  con- 
tained a  wish  fulfillment  in  itself. 

"Then  there  was  interjected  an  allegorical  but  very  accurate 
description  of  the  distressing  circumstances  to  which  I  have 
referred  and  for  which,  as  a  problem  of  life,  the  suggested  work 
was  advised  as  a  solution.  Then  logically  followed  the  wish 
fulfillment  and  solution.  She  heard  the  voice  of  the  builder 
whom  she  had  been  helping  say  to  her,  '  "Now,  here  are  all  the 
materials,  and  you  must  build  a  temple  of  your  own."  And  I 
[she]  said,  "I  cannot."  And  he  said,  "You  can,  and  I  will  help 
you."  So  I  began  to  build  the  stones  I  had  taken  from  him 
It  was  hard  work,  but  I  kept  on,  and  a  mos!t  beautiful  temple 
grew  up.  .  .  .  All  the  stones  were  very  brilliant  in  color, 
but  each  one  was  stained  with  a  drop  of  blood  that  came  from 
a  wound  in  my  heart.  And  the  temple  grew  up;  and  I  handled 
all  the  stones.  But  somehow  the  temple  grew  up  of  itself,  and 
lots  of  people  were  coming  from  all  directions  to  look  at  it;  and 
someone,  who  seemed  to  be  William  James,  said,  "It  is  the 
most  valuable  part  of  the  temple,"  and  I  felt  very  proud.'  .  .  . 

"After  this  dream  was  obtained  the  subject,  who  had  no 
knowledge  that  any  suggestion  had  been  given  to  induce  the 
dream,  was  told  to  analyze  the  dream  herself  by  the  method  of 
associative  memories.  As  is  customary  in  the  use  of  this 
method,  in  which  she  had  had  considerable  experience,  the  mem- 
ories associated  with  each  element  of  the  dream  were  obtained. 
These  memories  all  led  back  directly  to  her  interest  in  psy- 
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chology  and  desire  to  contribute  some  original  work,  and  to  her 
own  life's  experiences.  Every  one  of  the  dream  elements 
(temple,  spires,  foundations,  stones,  bleeding  hands,  drop  of 
blood,  from  the  wound  in  her  heart,  etc.)  evoked  associative 
memories  which  justified  the  inference  that  these  elements  were 
symbolisms  of  past  experiences  or  of  constructive  imagination."4 

Besides  such  direct  experimental  proof,  a  mass  of  cumulative 
evidence  has  been  growing,  all  of  which  tends  to  confirm  the 
Freudian  view  that  dreams,  very  frequently  at  least,  are  sym- 
bolic. The  so-called  "typical"  dreams  which  recur  with  only 
slight  variation  in  different  individuals,  and  the  uniformity  with 
which  certain  symbols  occur,  can  only  be  explained  by  admitting 
with  Freud  a  common  tendency  in  all  minds  to  express  dream- 
thoughts  in  symbolic  form. 

Freud  has  developed  an  ingenious  theory  of  the  unconscious 
to  answer  the  question,  why  should  these  thoughts  be  expressed 
symbolically  rather  than  in  their  own  proper  guise?  He  argues 
that  it  is  a  native  tendency  of  the  human  mind  to  repress  what- 
ever is  unpleasant  to  it.  These  repressed  thoughts  are  gradually 
forgotten,  so  far  as  consciousness  is  concerned,  but  are  con- 
served in  the  unconscious.  The  unconscious,  therefore,  is  a 
great  storehouse  of  repressed  thoughts.  There  is  a  power,  which 
Freud  calls  "the  censor,"  which  keeps  these  thoughts  from  com- 
ing into  consciousness  during  our  waking  hours.  But  during 
sleep  they  express  themselves  in  dreams.  Yet  even  here  the 
censor  is  not  entirely  inactive  and  succeeds  in  keeping  the  re- 
pressed thoughts  from  coming  into  the  dream-consciousness  in 
their  own  form.  They  come  therefore  clothed  in  symbols. 
These  symbols  are  naturally  chosen  from  the  ideas  associated 
with  the  thoughts  they  represent.  Therefore,  to  interpret  the 
dream  the  subject  calls  up  the  ideas  which  he  associates  with 
the  dream-thoughts  until  he  finds  one  which  will  give  the  clew 
to  the  dream. 

In  the  view  of  Freud  these  repressed  thoughts  are  almost 
always  wishes  of  a  sexual  nature.  In  the  early  years  of  infancy 

4  Prince,  Morton :  The  Unconscious,  pp.  197-200.  New  York :  The  Mac- 
millan  Company.  1915. 
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and  childhood  the  child  knows  no  restraint  of  mind  and  gives 
his  thoughts  free  play.  Later  he  learns  to  repress  what  is  gross 
and  indecent.  He  thinks  he  has  forgotten  it;  but  as  a  matter 
of  fact  the  repressed  thoughts  lie  hidden  in  the  unconscious  and 
recur  symbolically  in  dreams.  Hence  arises  what  Prince  calls 
"the  unessential,  greatly  over-emphasized  theory  that  the  sub- 
conscious dream  is  always  a  sexual  wish."5 

As  we  have  already  remarked,  this  original  concept  is  being 
constantly  broadened.  The  phantasy  or  day-dream  is  recog- 
nized as  governed  by  essentially  the  same  laws  as  the  dream. 
Jung  draws  a  distinction  between  two  ways  in  which  the  mind 
may  occupy  itself  during  the  waking  hours :  "directed  thinking" 
and  "phantasy  thinking."  In  the  former  we  direct  our  thoughts 
logically  and  frame  them,  at  least  mentally,  into  words;  in  the 
latter  we  give  our  fancy  free  rein.  He  continues :  "Here,  think- 
ing in  the  form  of  speech  ceases,  image  crowds  upon  image, 
feeling  upon  feeling;  more  and  more  clearly  one  sees  a  tendency 
which  creates  and  makes  believe,  not  as  it  truly  is,  but  as  one 
indeed  might  wish  it  to  be.  ...  The  customary  speech  calls 
this  kind  of  thinking  'dreaming.'  Whoever  attentively  observes 
himself  will  find  the  general  custom  of  speech  very  striking,  for 
almost  every  day  we  can  see  for  ourselves  how,  when  falling 
asleep,  phantasies  are  woven  into  our  dreams;  so  that  between 
the  dreams  of  day  and  night  there  is  not  so  great  a  difference."6 
The  most  important  application  of  this  fact  is  in  the  theory  of 
the  myth.  The  myth  is  a  race  phantasy.  Just  as  we  amuse  our- 
selves with  fancies  in  our  idle  moments,  so  the  myth  sums  up 
the  idle  thoughts  of  an  entire  people.  And  since  this  parallel 
holds  good  we  may  study  the  myth  with  the  same  technique  with 
which  we  study  the  dream.  Just  as  the  latter  expresses  the 
repressed  desires  of  childhood,  so  the  myth  contains  in  symbolic 
form  the  forgotten  aspirations  of  the  early  days  of  the  race. 
"The  myth,"  says  Abraham,  "springs  from  a  period  in  the  life 
of  a  people  long  gone  by,  which  we  may  designate  as  the  child- 

6  Prince,  M. :    op.  cit.  p.  213. 

6  Jung,  C.  G. :     Psychology  of  the  Unconscious,  pp.  21-2.    Translated  by 
Beatrice  M.  Hinkle.    New  York :    Moffat,  Yard  and  Company.    1916. 


356  PAUL  HANLY  FURFEY 

hood  of  the  race.  ...  It  contains  (in  disguised  form)  the 
wishes  of  the  childhood  of  the  race.  ...  In  the  youth  of  a 
race,  when  more  natural  relations  still  prevail,  when  the  con- 
ventions have  not  yet  assumed  rigid  forms,  every  tendency  could 
be  realized.  At  a  later  time  they  were  suppressed  by  a  process 
which  we  can  designate  in  the  individual  as  repression.  But  they 
do  not  die  out  wholly,  but  are  retained  in  the  myths.  This 
process,  for  which  I  might  propose  the  name  of  'mass  repres- 
sion,' is  the  reason  the  people  no  longer  understand  the  original 
meaning  of  their  myths,  quite  as  we  cannot  understand  our 
dreams  without  some  explanation."7  This  view  suggests  a 
reason  for  a  very  puzzling  question  which  must  have  occurred 
to  every  student  of  mythology:  how  can  a  people  build  up  for 
itself  an  elaborate  mythology,  replete  with  the  most  beautiful 
and  subtle  symbolism,  and  yet  remain  in  entire  ignorance  of 
the  symbolic  meaning  of  their  own  myths  ?  We  must  remember 
the  words  of  Ruskin :  "To  deal  with  Greek  religion  honestly  you 
must  at  once  understand  that  this  literal  belief  was,  in  the  mind 
of  the  general  people,  as  deeply  rooted  as  ours  in  the  legends  of 
our  own  sacred  book;  and  that  a  basis  of  unmiraculous  event 
was  as  little  suspected,  and  an  explanation  symbolism  as  rarely 
traced,  by  them  as  by  us."8  The  theory  of  psychoanalysis  is  at 
least  extremely  suggestive. 

CHAPTER  II 

THE  NATURE  OF  THE  LIBIDO  IN  PHANTASY  AND  IN  LOGICAL 

THOUGHT 

It  will  be  noted  that  this  entire  theory  is  bound  up  with 
the  conception  that  a  wish  of  some  sort  underlies  each  dream, 
phantasy,  and  myth.  This  wish  is  conceived  as  a  particular 
manifestation  of  the  fundamental  impulse  of  the  individual  or 
race.  This  impulse  is  what  psychoanalysts  call  libido.  "This 
word,"  says  Jung,  "has  become  the  most  frequent  technical  ex- 

7  Abraham,   K. :     Dreams   and    Myths,   pp.   36-7.     Translated   by   W.   A. 
White,  Nervous  and  Mental  Disease  Monograph  Series,  No.  15. 

8  Ruskin,  J. :     Queen  of  the  Air. 
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pression  of  psychoanalysis,  for  the  simple  reason  that  its  sig- 
nificance is  wide  enough  to  cover  all  the  unknown  and  countless 
manifestations  of  will  in  the  sense  of  Schopenhauer."9  It  is  not 
restricted,  as  the  etymology  of  the  word  might  suggest,  to  those 
desires  that  are  manifestly  erotic.  Whatever  its  ultimate  nature 
may  be,  it  is  to  be  understood  as  broad  enough  to  include  all 
the  impulses  of  a  person's  life. 

It  is  a  matter  of  great  importance  to  gain  an  idea  of  the 
ultimate  nature  of  this  libido.  This  is  a  point  which  has  given 
rise  to  considerable  discussion,  and  the  different  solutions  to  the 
problem  form  one  of  the  main  points  of  difference  between  the 
Vienna  and  the  Zurich  school  of  psychoanalysis. 

With  Freud  the  libido  is  to  be  understood  in  a  sexual  sense. 
Of  course,  not  all  human  actions  bear  this  significance  on  the 
surface,  but  this  is  because  the  original  libido  strives  towards 
things  which  are  symbols  of  the  sexual.  He  postulates  for  the 
libido  the  power  of  sublimation,  that  is,  the  power  of  detaching 
itself  from  what  is  openly  sexual  and  following  what  is  merely 
symbolically  so.  "To  my  mind,"  remarks  White,  "there  ought 
to  be  no  serious  difficulty  here.  In  the  physical  sciences  we  have 
the  concept  energy,  and  also  the  concept  of  the  transfer  of  one 
kind  of  energy  into  another,  as  heat  into  electricity,  electricity 
into  light,  etc. ;  so  here,  if  we  think  of  the  libido  only  as  energy 
we  will  be  on  safe  ground."10  Just  as  in  the  dream  various 
things  are  striven  for  not  for  themselves,  but  for  the  eroticism 
which  they  symbolize,  so  in  this  theory  man's  actions  are  fre- 
quently guided  by  the  same  latent  symbolism. 

To  be  perfectly  fair  to  this  conception  we  must  remember  that 
the  word  "sexual"  is  not  to  be  understood  in  the  same  gross 
and  repulsive  sense  that  it  ordinarily  bears.  The  term  is  used 
in  psychoanalysis  with  a  much  wider  meaning.  "Perhaps  one 
of  the  greatest  sources  of  misunderstanding  and  difficulty  in  this 
whole  subject  lies  in  the  term  sexuality,  for  Freud's  conception 

9  Jung:  op.  cit.  pp.  135-6. 

10  White,  W.  A.,  "Mechanisms  of  Character  Formation,"  p.  320.  New  York : 
The  Macmillan  Company.     1916.     See  also  Freud,  "Three  Contributions  to 
Sexual  Theory."    Nervous  and  Mental  Disease  Monograph  Series,  No.  7. 
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of  this  is  entirely  different  from  that  of  the  popular  sense.  He 
conceives  sexuality  to  be  practically  synonymous  with  the  word 
love,  and  to  include  under  this  term  all  those  tender  feelings  and 
emotions  which  have  had  their  origin  in  a  primitive  erotic 
source,  even  if  now  their  primary  aim  is  entirely  lost  and  another 
substituted  for  it.  It  must  also  be  borne  in  mind  that  Freud 
strictly  emphasizes  the  psychic  side  of  sexuality  and  its  import- 
ance, as  well  as  the  somatic  expression."11 

This  original  narrow  concept  which  traces  all  the  individual's 
desires  to  a  basis  of  sex  is  open  to  too  many  obvious  difficulties 
to  gain  a  very  wide  acceptance.  There  are  very  many  tendencies 
in  an  individual,  such  as  the  desire  for  food,  which  appear  to 
have  entirely  as  much  right  to  be  considered  independent  in- 
stincts as  the  libido  sexualis.  Freud  himself  has  modified  his 
earlier  stand  considerably,  and  it  now  seems  fairly  on  the  way 
to  being  definitely  abandoned.  But  there  remains  another  view 
of  the  case,  that  of  Jung  and  the  Zurich  school,  to  which  we 
have  already  briefly  referred.  If  all  desires  were  not  at  one 
time  sexual  in  the  history  of  the  individual,  perhaps  they  were 
so  at  one  time  in  the  history  of  the  race.  To  quote  Jung:  ''It 
can  be  a  surprise  only  to  those  to  whom  the  history  of  evolu- 
tion is  unknown  to  find  how  few  things  there  really  are  in  human 
life  which  cannot  be  reduced  in  the  last  analysis  to  the  instinct 
of  procreation.  It  includes  very  nearly  everything,  I  think, 
which  is  beloved  and  dear  to  us.  We  spoke  just  now  of  libido 
as  the  creative  impulse,  and  at  the  same  time  we  allied  ourselves 
with  the  conception  which  opposes  libido  to  hunger,  in  the  same 
way  that  the  instinct  of  the  preservation  of  the  species  is  opposed 
to  the  instinct  of  self-preservation.  In  nature  this  artificial  dis- 
tinction does  not  exist.  Here  we  see  only  a  continuous  life 
impulse,  a  will  to  live  which  will  attain  the  creation  of  the  whole 
species  through  the  preservation  of  the  individual.  Thus  far 
this  conception  coincides  with  the  idea  of  the  Will  in  Schopen- 
hauer, for  we  can  conceive  Will  objectively,  only  as  a  mani- 
festation of  an  internal  desire."12 

11  Hinkle,  B.  M. :    Introduction  to  Jung's  "Psychology  of  the  Unconscious," 
p.  xvii. 

12  Op  cit.,  pp.  145-6. 
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Such,  in  brief,  is  the  genetic  theory  of  the  libido.  It  is  a 
great  advance  over  Freud's  original  concept,  yet  there  is  a  m^st 
serious  objection  which  is  implied  in  the  last  few  words  of  the 
above  quotation.  If  we  conceive  of  the  libido  as  a  power  "which 
will  attain  the  creation  of  the  whole  species  through  the  preserva- 
tion of  the  individual,"  we  must  conceive  of  it  as  something 
objective.  If  we  take  it  otherwise,  as  a  mere  individual  im- 
pulse, it  will  not  be  concerned  with  the  race.  In  the  individual 
the  instinct  of  self-preservation  means  the  instinct  to  save  self, 
simply  that  and  nothing  more.  This  is  the  attitude  of  Jung. 
He  asserts  that  in  nature  the  "artificial  distinction"  between 
self-preservation  and  preservation  does  not  exist. 

Now  such  a  conception  of  the  libido — the  will,  the  desire — 
is  simply  meaningless.  To  be  intelligible,  desire  must  be  under- 
stood as  the  act  of  some  subject.  It  must  be  subjective;  it  can- 
not be  objective.  A  wish  without  a  subject  willing  it,  is  a  mere 
word  and  nothing  more.  So  when  Jung  speaks  of  the  libido  as 
though  it  acted  objectively  and  apart  from  the  individual,  he  is 
treading  on  dangerous  ground. 

The  only  sense  in  which  the  libido  can  be  said  to  will  the 
preservation  of  the  species  is  when  each  individual  in  that  species 
wills  his  own  self-preservation.  The  only  way  that  the  species 
can  be  said  to  have  a  libido  of  its  own  is  when  we  regard  the 
sum  of  the  libidines  of  the  individuals  as  the  libido  of  the  species. 
But  when  this  is  done  we  must  be  careful  that  our  manner  of 
speech  does  not  betray  us  into  error.  The  libido  of  the  species 
has  no  existence  as  such.  It  is  merely  a  convenient  way  of  talk- 
ing about  the  sum  of  the  tendencies  of  the  different  members 
of  the  group. 

Nor  have  we  any  right  here  to  take  refuge  behind  a  meta- 
physical concept,  the  Will  of  Schopenhauer,  conceiving  the  ulti- 
mate reality  in  the  world  as  will.  We  must  abandon  for  the 
present  all  questions  of  the  ultimate  nature  of  reality  and  face 
the  question  which  confronts  us  fairly  and  squarely.  We  see 
about  us  numerous  individuals  each  with  his  own  will-impulse. 
To  talk  of  these  as  if  they  were  all  one  is  definitely  to  abandon 
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the  field  of  empirical  reality  and  give  up  hope  of  a  scientific 
answer  to  the  problem  which  confronts  us. 

This  brings  us  back  to  a  subjective  way  of  viewing  the  libido, 
the  only  intelligible  way  for  scientific  inquirers.  We  conceive 
the  libido  as  the  complexus  of  all  the  tendencies  that  exist  in  an 
individual.  In  taking  this  view  we  by  no  means  restrict  the 
breadth  of  application  of  Jung's  term.  We  can  still  use  it  with 
reference  not  only  to  man,  but  to  all  things  that  exist.  Here  we 
find  the  Thomistic  concept  of  appetition  (which  is  synonymous 
with  the  libido  in  our  sense)  very  useful.  Libido,  or  striving, 
implies  something  striven  for,  the  end  of  the  action.  The  libido, 
or  appetition,  may  be  classified  as  it  is  found  in  different  beings 
by  the  way  in  which  they  tend  toward  this  end.  The  tendency 
of  a  stone  to  fall  to  the  ground  is  an  example  in  which  the  appe- 
tition is  entirely  unconscious.  A  higher  grade  exists  in  animals, 
where  the  end  is  known  by  the  senses  and  a  certain  amount  of 
discrimination  is  exercised.  Finally,  in  man  this  appetition  can 
be  guided  by  the  intellect,  and  therefore  deserves  to  be  distin- 
guished from  the  others  as  will.  Here  we  have  a  concept  of  the 
libido  which  is  founded  entirely  on  the  data  of  experience,  with- 
out invading  the  field  of  metaphysical  speculation,  and  it  is,  for 
that  reason,  a  very  satisfactory  basis  for  our  work. 

Miss  Hinkle  says,  in  her  Introduction  to  Jung's  "Psychology 
of  the  Unconscious"  :  It  is  the  libido  that  we  bestow  on  an  object 
that  makes  it  attractive  and  interesting."13  In  other  words,  the 
fact  that  we  desire  something  makes  it  desirable.  Ought  we  not 
rather  to  say  that  the  fact  that  it  is  attractive  and  interesting 
makes  us  desire  it?  We  must  perceive  something  good  in  the 
object  first,  otherwise  there  would  be  no  reason  at  all  for  wish- 
ing it.  In  other  words,  we  must  recognize  throughout  this  in- 
quiry the  part  that  the  intellect  plays,  and  the  fact  that  there 
i?  an  objective  something — the  good — which  plays  its  part  in 
volition.  It  is  a  false  viewpoint  to  look  within  for  the  entire 
explanation  of  the  activities  of  the  libido.  A  man  could  desire 
nothing  if  there  were  nothing  to  desire. 

13  Pp.  xxvii-xxviii. 
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This  fact  needs  no  proof  from  psychology.  It  is  the  merest 
commonplace  of  every-day  life.  We  always  desire  a  thing 
because  we  recognize  in  it  something  good.  Of  course,  this 
fact  does  not  limit  the  applicability  of  the  theory  of  the  uncon- 
scious in  the  least.  When  we  recognize  something  as  desirable, 
the  reasons  which  render  that  thing  desirable  may  be  latent  in 
the  unconscious.  The  whole  process,  indeed,  may  be  uncon- 
sciously performed.  It  is  sufficient  for  our  purpose  that  many 
of  our  acts  at  least  (and  these  include  many  of  the  most  im- 
portant) follow  upon  the  cognition  of  a  thing  as  desirable,  that 
is,  as  conducive  to  an  end.  The  phrase  "conducive  to  an  end" 
simply  means  that  we  are  to  wish  it  for  a  reason. 

If  we  go  farther,  and  ask  what  this  reason  is  we  meet  the 
Aristotelian  concept  of  cv&u/wvui,  the  Thomistic  beatitudo.  This 
is  the  perfect  good  for  man,  the  satisfaction  of  all  his  highest 
tendencies.  To  go  more  deeply  into  the  question  and  con- 
sider the  nature  of  this  evSai/xovt'a  is  a  purely  ethical  problem, 
beyond  the  province  of  this  paper,  and  of  psychology  in  general. 
Here  we  wish  to  insist  merely  on  the  superiority  of  this  view 
of  appetition  as  an  interpretation  of  the  facts  that  we  are  trying 
to  explain,  and  here  the  Aristotelian  and  Thomistic  concept 
means  simply  this — that  a  man  desires  a  thing  because  he  thinks 
it  will  be  good  for  him,  because  it  seems  to  bring  him  nearer 
a  state  of  evSai/xoviV14  I  venture  to  suggest  that  if  we  were 
to  abandon  the  field  of  psychology  and  follow  this  concept  out 
in  its  metaphysical  relations  it  would  give  a  unitary  view  of  the 
Universe  not  less  satisfactory  than  the  Voluntarism  which,  as 
Jung  says,  he  will  give  into  the  hands  of  the  philosophers  to 
manage.  The  net  result  of  our  new  viewpoint,  so  far  as  our 
immediate  object  is  concerned,  is  to  reassert  the  part  which  the 
goodness  of  the  object  plays,  and  how  cognition,  perceiving  this 
goodness,  guides  the  libido.  That  intellectual  cognition  is  enor- 
mously important  in  the  conscious  part  of  mental  life,  is  evident 
from  experience.  The  further  question  of  the  function  of  the 

14  S.  Thomas  de  Aquino,  "Summa  Theologica,"  la.  Pars  Ilae  Partis,  Art.  I, 
Quaest.  VI. 


36a  PAUL  HANLY  FURFEY 

cognitive  acts  in  the  unconscious  and  its  manifestation  in  dream, 
phantasy,  and  myth  will  occupy  the  rest  of  this  paper.  Our 
object,  therefore,  may  be  defined  as  an  attempt  to  vindicate  the 
part  of  the  cognitive  functions  as  against  the  exclusively  volun- 
taristic  tendency  which  (without  any  apparent  reason)  seems 
to  dominate  the  psychoanalytic  theory. 


CHAPTER  III 
THE  MANIFOLD  ELEMENTS  OF  UNCONSCIOUS  LIFE 

The  very  fact  of  the  libido's  activity  implies  the  necessity  of 
taking  the  cognitive  side  into  account.  The  very  fact  that  we 
are  always  striving  for  something  implies  that  cognition  must 
play  a  very  important  role  by  investigating  the  nature  of  the 
objects  in  the  external  world  and  inquiring  whether  or  not  they 
are  to  be  desired.  There  appears,  therefore,  to  be  no  good  reason 
a  priori  to  suppose,  as  the  Freudians  do,  that  the  dream  should 
be  occupied  exclusively  with  wish  fulfillment.  It  ought  to  be, 
in  a  certain  sense,  a  mirror  of  our  conscious  life  and  occupy 
itself  with  scruples,  fears,  doubts,  anxieties,  and  so  forth,  as 
well  as  with  wishes.  For  such  doubts  and  anxieties  are  insepar- 
able from  the  nature  of  man  as  the  wish  itself  is.  The  same 
impulse  that  makes  us  desire  something,  makes  us  anxious 
whether  we  shall  attain  it  or  not,  and  sorrowful  if  we  do  not 
attain  it.  Why  should  not  these  anxieties  and  sorrows  find  their 
expression  in  the  dream?  Certainly  they  occupy  a  large  part  of 
our  "phantasy  thinking"  during  the  day,  and  we  have  learned 
to  look  on  these  phantasies  as  very  similar  to  the  dreams  of 
night. 

Such  a  viewpoint  without  doubt  offers  a  very  much  more 
simple  explanation  of  many  dreams  than  does  the  Freudian 
theory,  which  would  torture  every  dream,  no  matter  what  its 
content,  into  the  expression  of  a  wish.  Looking  over  the  great 
mass  of  dreams  which  come  under  our  observation,  there  are 
indeed  a  very  great  number  to  which  Freud's  theory  offers  an 
easy  and  a  natural  explanation;  but  there  are  others  which  can- 
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not  be  interpreted  by  his  methods  without  straining  our  credulity 
and  others  still  which  frankly  baffle  his  efforts.  "The  question 
whether  every  dream  may  be  interpreted  may  be  answered  in  the 
negative."15  Take,  for  instance,  the  following  dream: 

"The  subject  dreamed  that  she  was  standing  where  two  roads 
separated.  One  was  broad  and  bright  and  beautiful,  and  many 
people  she  knew  were  going  that  way.  The  other  road  was  the 
rocky  path,  quite  dark,  and  no  one  was  going  that  way,  but 
she  had  to  go.  And  she  said,  "Oh,  why  must  I  go  this  way? 
Will  no  one  go  with  me?'  And  a  voice  replied,  'I  will  go  with 
you.'  She  looked  around,  and  there  were  some  tall,  black  fig- 
ures. They  all  had  names  across  their  foreheads  in  bright  let- 
ters, and  the  one  who  spoke  was  Disappointment.  And  all  the 
others  said,  'We  will  go  with  you/  and  they  were  Sorrow,  Loss, 
Pain,  Fear,  and  Loneliness;  and  she  fell  down  on  her  face  in 
anguish."16 

An  analysis  of  the  previous  thoughts  of  this  subject  made 
the  meaning  of  her  dream  perfectly  clear,  if,  indeed,  anyone  could 
doubt  its  significance  as  it  was  so  clearly  expressed  in  trans- 
parent symbols.  The  subject  has  long  lamented  her  station  in 
life,  imagining  that  she  alone  was  compelled  by  the  force  of 
circumstances  to  lead  a  dreary  and  unhappy  life  while  all  her 
friends  were  joyous  and  contented.  These  thoughts  are  ex- 
pressed so  clearly  in  the  dream  that  it  seems  impossible  to  attri- 
bute to  them  any  other  significance.  Are  we  not,  therefore, 
merely  wasting  time  if  we  try  to  find  a  wish-fulfillment  here? 

There  is  another  class  of  dreams  which  are  concerned  with 
the  solution  of  some  problem  which  has  occupied  the  dreamer's 
thoughts  in  his  waking  hours.  A  paper  by  Dr.  Moore  in  these 
Studies  treats  this  class  of  dreams  at  some  length.  Here  we  shall 
only  add  one  more  from  Prince : 

"C.  was  somewhere  and  saw  an  old  woman  who  appeared  to 
be  a  Jewess.  She  was  holding  a  bottle  and  a  glass,  and  seemed 
to  be  drinking  whisky.  Then  this  woman  changed  into  her  own 

15  Freud,  S. :     "The  Interpretation  of  Dreams,"  p.  415. 

16  Prince,  M. :    op.  cit.  p.  98. 
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mother,  who  had  a  bottle  and  a  glass  and  appeared  likewise  to 
be  drinking  whisky."17 

The  subject  has  been  very  much  occupied  before  the  time  of 
this  dream  over  the  question  whether  poor  people  should  be  con- 
demned for  giving  way  to  temptation,  particularly  for  contract- 
ing the  drink  habit.  This  problem  she  had  not  been  able  to 
answer  to  her  own  satisfaction  Let  us  see  how  this  dream  lends 
itself  to  interpretation  as  an  answer  to  this  problem : 

"A  rich  collection  of  memories  was  obtained.  It  appeared 
that  on  the  previous  morning  the  subject  had  walked  with  a 
poor  Jewess  through  the  slums,  and  had  passed  by  some  men 
who  had  been  drinking.  This  led  her  to  think  at  the  time  of 
the  lives  of  these  poor  people — of  the  temptations  to  which  they 
were  exposed;  of  how  little  we  know  of  this  side  of  life  and  of 
its  temptations.  She  wondered  what  the  effect  of  such  surround- 
ings, particularly  of  seeing  people  drinking,  would  have  upon 
the  child  of  the  Jewess.  She  wondered  if  such  people  ought  to 
be  condemned  if  they  yielded  to  drink  and  other  temptations. 
She  thought  that  she  herself  would  not  blame  such  people  if  they 
yielded,  and  that  we  ought  not  to  condemn  them.  Then  in  the 
psychoanalysis  there  came  memories  of  her  mother,  whose  char- 
acter she  admired,  and  who  never  condemned  anyone.  She  re- 
membered how  her  mother,  who  was  an  invalid,  always  had  a 
glass  of  whisky  and  water  on  her  table  at  night,  and  how  the 
family  used  to  joke  her  about  it.  Then  came  memories  again 
of  her  husband  sending  bottles  of  whisky  to  her  mother;  of  the 
latter  drinking  it  at  night;  of  the  men  whom  she  had  seen  in 
the  slums  and  who  had  been  drinking.  These,  very  briefly,  were 
the  experiences,  accompanied  by  strong  feeling  tones,  which 
were  called  up  as  associative  memories  of  this  scene  of  the 
dream.  With  these  in  mind,  it  is  not  difficult  to  construct  a 
logical,  though  symbolic,  meaning  of  it.  In  the  dream  a  Jewess 
(not  the  Jewess,  but  a  type)  is  in  the  act  of  drinking  whisky: 
in  other  words,  the  poor,  whom  the  Jewess  represents,  yield  to 
the  temptation  which  the  dreamer  had  thought  of  with  consider- 

17  Prince,  M. :     Mechanism  and  Interpretation  of  Dreams,  Journal  of  Ab- 
normal Psychology,  Oct. -Nov.,  1910. 
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able  intensity  of  feeling  during  the  day.  The  dreamer's  own 
judgment,  after  considerable  cogitation,  had  been  that  such 
people  were  not  to  be  condemned.  Was  she  right?  The  dream 
answers  the  question,  for  the  Jewess  changes  in  the  dream  to 
her  mother,  for  whose  judgment  she  had  the  utmost  respect. 
Her  mother  now  drinks  the  whiskey,  as  she  had  actually  done  in 
life,  a  logical  justification  (in  view  of  her  mother's  fine  character 
and  liberal  opinion)  of  her  own  belief,  which  was  somewhat 
intensely  expressed  in  her  thoughts  of  that  morning,  a  belief 
in  not  condemning  poor  people  who  yield  to  such  temptations. 
The  dream  scene  is,  therefore,  the  symbolical  representation  and 
justification  of  her  own  belief,  and  answers  the  doubts  and 
scruples  that  beset  her  mind."18 

We  have  taken  these  two  cases  from  a  standard  author,  but 
almost  anyone  can  find  similar  instances,  less  perfect  perhaps,  in 
his  own  experience.  There  are  dreams  expressing  doubt  and 
fear,  anxiety  and  sorrow,  hope  and  scruples.  There  are  dreams 
which  solve  problems  and  dreams  which  speculate  on  the  future, 
as  well  as  dreams  which  express  a  wish  fulfillment;  so  that  we 
seem  forced  to  conclude,  with  Prince,  that  "a  dream  may  be  the 
symbolical  expression  of  almost  any  thought  to  which  strong 
emotional  tones,  with  their  impulsive  forces  have  been  linked, 
particularly  anxieties,  apprehensions,  sorrows,  beliefs,  wishes, 
doubts,  and  scruples,  which  function  subconsciously  in  the 
dream."19 

The  dream  is  universally  looked  upon  as  a  manifestation  of 
the  unconscious,  taking  this  term  in  its  broadest  sense  to  cover 
all  mental  activities  which  do  not  come  into  consciousness.  Now 
these  various  dreams,  whose  import  is  other  than  that  of  wish 
fulfillment,  compel  us  to  modify  the  usual  Freudian  view  of  the 
unconscious  as  a  mere  storehouse  of  repressed  wishes.  As  re- 
vealed by  problem  dreams,  the  unconscious  takes  a  sort  of  in- 
terest in  the  same  problems  that  occupy  our  conscious  life.  As 
revealed  by  the  other  dreams  of  sorrow,  doubt,  and  so  forth,  it 

18  Prince,  M. :  loco  cit. 

19  Prince,  M. :  "The  Unconscious,"  p.  221. 
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shares  our  conscious  emotions  of  these  sorts.  Of  course,  it  is 
also  concerned  with  wish  fulfillment,  for  we  do  not  mean  to  min- 
imize the  important  role  which  the  wish  plays  in  the  unconscious 
and  its  manifestation  in  dreams.  What  we  do  wish  to  insist 
upon  is  that  such  is  not  the  only  concern  of  the  unconscious. 

If  this  is  true,  and  if  the  unconscious  is  not  merely  a  store- 
house of  repressed  wishes,  there  ought  to  be  other  evidence  to 
confirm  it.  Such  there  undoubtedly  is.  First  there  is  the  merely 
a  priori  consideration,  that  the  unconscious  is  the  "place"  where 
our  forgotten  thoughts  go.  If  this  be  true,  why  should  it  con- 
tain merely  wishes?  We  repress  other  thoughts  besides  wishes. 
What  about  our  prejudices,  scruples,  and  doubts?  May  not  these 
often  be  thrust  into  the  unconscious,  where  they  lie  latent  and 
influence  conscious  life? 

This  view  finds  strong  confirmation  in  a  large  mass  of  evi- 
dence, gained  by  the  methods  of  automatic  writing:  hypnosis, 
hallucinations,  and  other  manifestations  of  the  unconscious 
mental  life.  As  revealed  by  these  methods,  the  unconscious 
would  seem  to  be  occupied  with  pretty  much  the  same  kind  of 
thoughts  as  the  waking  mind,  that  is,  it  seems  to  range  over 
quite  as  large  a  variety  of  activities.20 

What  is  even  more  suggestive,  by  the  light  it  throws  on  the 
nature  of  the  unconscious,  is  the  experimental  evidence  which 
shows  that  these  processes  may  even  attain  to  intelligence.  Take, 
for  example,  the  following  cases : 

"While  the  subject  was  in  hypnosis  the  problem  was  given  to 
add  458  and  367,  the  calculation  to  be  done  subconsciously  after 
she  was  awake.  The  problem  was  successfully  accomplished  in 
the  usual  way.  The  mode  in  which  the  calculation  was  effected 
was  then  investigated,  with  the  following  result:  In  what  may 
be  termed  for  convenience  the  secondary  consciousness,  i.e..  the 
subconsciousness,  the  numbers  458  and  367  appeared  as  distinct 
visualizations.  These  numbers  were  placed  one  over  the  other, 
'with  a  line  underneath  them  such  as  one  makes  in  adding. 
The  visualization  kept  coming  and  going;  sometimes  the  line 

20  See  particularly  Prince,  "The  Unconscious,"  Chapters  II  and  III. 
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was  crooked  and  sometimes  it  was  straight.  The  second- 
ary consciousness  did  not  do  the  sum  at  once,  but  by 
piecemeal.  It  took  a  long  time  before  it  was  completed. 
The  sum  was  not  apparently  done  as  soon  as  one  would 
do  it  when  awake,  by  volitional  calculation,  'but  rather 
the  figures  added  themselves,  in  a  curious  sort  of  way 
The  numbers  were  visualized,  and  the  visualization  kept  coming 
and  going,  and  the  columns  at  different  times  added  themselves, 
as  it  seemed,  the  result  appearing  at  the  bottom.'  In  another 
problem  (453  to  be  multiplied  by  6)  the  process  was  described 
as  follows:  The  numbers  were  visualized  in  a  line  thus,  453  X  6. 
The  6  arranged  itself  under  the  453.  The  numbers  kept  coming 
and  going  the  same  as  before.  Sometimes,  however,  they  added 
themselves,  and  sometimes  the  6  subtracted  itself  from  the  larger 
number.  Finally,  however,  the  result  was  obtained.  As  in  the 
first  problem,  the  numbers  kept  coming  and  going  in  the  second- 
ary consciousness  until  the  problem  was  solved,  and  then  they 
ceased  to  appear.  It  is  to  be  understood,  of  course,  that  the 
principal  or  personal  consciousness  was  not  aware  of  these  co- 
conscious  figures,  or  even  that  any  calculation  was  being  or  to 
be  performed."21 

Now  the  very  fact  that  arithmetical  operations  can  be  carried 
on  in  the  unconscious  (or  "secondary  consciousness")  goes  to 
prove  that  the  function  of  the  unconscious  is  wider  and  capable 
of  more  elaborate  work  than  the  Freudian  theory  would  suppose 
possible.  Instead  of  being  occupied  merely  with  the  wishes 
which  we  have  repressed  from  our  conscious  life,  it  seems  to  be, 
in  a  sense,  continuous  with  our  consciousness.  Natura  non  facit 
saltum  and  the  difference  between  that  part  of  our  mental  life 
which  is  conscious  and  the  part  which  is  not,  is  more  a  difference 
of  degree  than  a  difference  of  kind.  When  a  man  is  confronted 
with  a  difficult  problem  requiring  his  decision,  it  is  quite  usual 
for  him  to  ask  time  to  "sleep  on  it."  By  which  he  recognizes 
the  fact,  that  even  without  any  deliberate  action  on  his  part, 
reasons  for  and  against  will  gradually  make  themselves  known, 

21  Prince,  M. :  op.  cit.  pp.  169-171. 
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although  he  had  no  notion  of  these  same  reasons  at  the  time 
he  first  considered  the  problem.  Probably  we  have  all  had  the 
experience  of  wrestling  for  a  long  time  with  a  question  without 
reaching  any  satisfactory  solution;  then,  after  putting  it  out 
of  mind  for  a  time,  of  returning  to  it  only  to  find  the  difficulties 
which  once  seemed  so  formidable  fade  away,  and  the  whole  ques- 
tion answered,  as  if  by  inspiration.  Cases  like  these  give  us  a  cer- 
tain insight  into  the  duties  of  the  unconscious,  for  when  we  think 
to  put  a  problem  "out  of"  mind  we  are  really  putting  it  into  the 
mind,  deep  down  in  the  unconscious,  where  it  seems  to  solve 
itself,  perhaps  like  the  arithmetical  problems  in  the  experiments 
just  referred  to.  There  is  thus  a  certain  solidarity  established 
between  the  conscious  and  the  unconscious.  They  are  not  in 
conflict  with  each  other;  rather  they  cooperate  to  attain  the  end 
which  the  whole  man  is  seeking.  There  are  in  dreams,  as 
Maeder22  says,  "traces  of  the  drowned  voice  of  progression," 
and  the  dream  looks  forward  as  well  as  backward. 

All  these  phenomena  offer  themselves  to  an  easy  interpreta- 
tion in  our  view  of  the  libido,  while  it  is  extremely  difficult  to 
see  how  they  can  be  reconciled  with  the  exclusively  voluntaristic 
philosophy  of  many  psychoanalysts;  for  if  you  conceive  of  the 
libido  as  mere  striving,  mere  impulse,  and  nothing  else,  it  will 
always  be  a  blind  impulse,  and  it  is  hard  to  find  an  empirical 
explanation  for  the  manifold  cognitive  activities  which  per- 
vade not  merely  the  conscious  but,  as  we  have  seen,  also 
the  unconscious  life.  There  is  nothing  strikingly  new  in 
our  viewpoint;  it  is  perhaps  only  a  different  angle  of  look- 
ing at  the  same  facts,  but  it  is  a  difference  which  may 
prove  very  suggestive  in  some  of  its  applications.  With 
Jung  we  conceive  of  the  libido  as  a  universal  striving 
tendency  which  underlies,  as  Schopenhauer  wrote,  "the  strong 
and  unceasing  impulse  with  which  the  waters  hurry  to  the 
ocean,  the  persistency  with  which  the  magnet  turns  ever  to 
the  North  Pole,  the  readiness  with  which  the  iron  flies  to  the 

22  Maeder,  A.  E.,  "The  Dream  Problem."  Nervous  and  Mental  Disease 
Monograph  Series.  No.  22. 
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magnet,  the  eagerness  with  which  the  electric  poles  seek  to  be 
reunited."23  But  whereas  Jung  would  have  this  a  blind  impulse 
from  within,  or  rather  a  push  coming  from  behind  the  subject, 
we  would  wish  to  emphasize  the  part  which  the  object  plays;  so 
that  the  libido  is  called  into  play  by  the  action  of  the  object 
beckoning  the  being  onward.  Now,  before  the  object  can  beckon 
the  subject  on,  it  must,  in  some  way,  be  present  to  the  latter.  The 
man  knows  his  end  consciously  in  his  highest  vital  acts,  so  the 
object  is  consciously  present  to  him  and  he  can  follow  it  intelli- 
gently. In  his  instinctive  acts,  like  a  brute  animal,  he  tends 
toward  his  end  because  it  is  present  to  his  senses,  and  he  may 
react  without  the  process  coming  into  his  mind  at  all.  Finally, 
there  is  a  whole  mass  of  phenomena,  taking  in  the  entire  world 
of  physics  and  chemistry,  in  which  the  end  is  only  present  to 
the  subject  by  some  internal  necessity,  which  manifests  itself  in 
the  inexorable  rigidity  of  physico-chemical  laws  as  we  know 
them. 

In  all  our  conscious  activities  the  knowledge  of  the  end  is  an 
essential  part  of  the  operation.  "Ignoti  nulla  cupido,"  as  the 
old  axiom  of  the  Schoolmen  ran ;  volition  is  consequent  on  cogni- 
tion, and  we  only  wish  a  thing  because  we  perceive  it  as  good 
or  suitable  to  us.  For  this  reason  arises  the  desirability  of  know- 
ledge in  general.  The  more  we  know  the  more  intelligently  we 
can  wish.  The  libido  has  as  its  inevitable  correlate  the  whole 
world  of  cognition. 

Not  merely  of  conscious  cognition,  but  of  unconscious  cogni- 
tion as  well.  The  solidarity  we  spoke  of  between  these  two 
phases  of  mental  life  holds  good  here  as  well  as  anywhere  else. 
The  unconscious  is  a  seething  mass  of  fears,  scruples,  doubts, 
beliefs,  prejudices,  and  anxieties,  just  as  our  conscious  life  is; 
and  for  the  same  reason.  The  libido,  by  its  very  nature,  calls 
for  direction,  and  there  is  no  reason  why  we  should  conceive  of 
this  direction  in  the  case  of  the  unconscious  as  similar  to  the 
blind  striving  of  the  inorganic  world ;  rather  it  is  of  the  order 
of  the  intelligent,  directed  striving  which  we  know  in  our  con- 

23  Schopenhauer.    "The  World  as  Will  and  Idea."    Translated  by  Haldone 
and  Kemp,  Vol.  I,  p.  153.     Paul,  Trench,  Triibner  &  Co. 
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scious  life,  and  every  means  which  we  know  of  that  will  permit 
us  to  delve  into  the  secrets  of  that  mysterious  region  confirms 
us  in  this  view. 

So  the  dream  takes  on  a  new  meaning.  It  is  not  toto  coelo 
different  from  our  waking  thoughts;  rather  it  differs  only  in 
degree  and  in  the  means  of  expression.  It  may  be  occupied  with 
wish  fulfillment,  just  as  our  waking  consciousness  may  be.  Very 
probably  the  dream  is  much  more  occupied  with  such  fulfillments 
than  is  our  other  life;  but  this  does  not  exclude  the  possibility 
that  the  unconscious  may  have  other  concerns  and  express  them 
in  dreams.  As  a  matter  of  fact,  we  have  seen  that  it  actually 
does  do  so,  unless  we  wish  to  put  an  impossibly  strained  con- 
struction on  dreams  whose  patent  meaning  is  other  than  that 
of  wish  fulfillment.  The  other  evidence  from  hypnosis,  auto- 
matic writing,  and  all  the  phenomena  of  that  nature  adds  its 
testimony  to  the  same  effect.  We  are  forced  to  conclude  that 
the  dream  may  express  "almost  any  thought." 


CHAPTER  IV 
THE  MENTAL  FUNCTIONS  AT  WORK  IN  THE  MYTH 

We  have  been  taught  by  Jung  and  his  co-workers  to  look  on 
the  myth  very  much  after  the  nature  of  a  dream.  It  will  be  in- 
quired how  the  race,  which  can  be  spoken  of  as  an  individual 
only  analogically,  can  be  said  to  have  a  dream  at  all.  For  a 
dream  implies  a  unity  of  consciousness.  This  is  not  an  im- 
portant objection,  however,  for  there  are  certain  ideals,  beliefs 
and  prejudices  which  are  so  widely  diffused  among  the  people 
of  a  race  that  they  can  quite  properly  be  spoken  of  as  the  race's 
feelings.  And  how  can  these  feelings  be  translated  into  myths? 
Perhaps  they  arose  as  dreams  of  individuals  and  were  gradually 
incorporated  into  the  people's  mythology  because  a  certain  fitness 
was  recognized  in  them.  Or  perhaps  it  is  the  phantasy  which 
constitutes  the  bridge  between  the  dream  and  the  myth.  The 
myths  were  the  phantasies  of  the  bards  and  seers  who  are  so 
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prominent  among  early  peoples,  and  then  those  among  these 
phantasies  which  were  the  truest  expression  of  the  nation's 
thoughts  were  retained  by  a  sort  of  natural  selection,  and  the 
tales  which  were  not  so  representative  of  the  nation's  thoughts 
gradually  lapsed  into  oblivion,  going  down  in  the  struggle  for 
existence.  If  this  is  the  case,  we  have  an  easy  explanation  of 
the  mythopoeic  faculty  of  early  peoples.  However  that  may  be, 
results  seem  to  justify  us  in  interpreting  myths  as  if  they  were 
national  dreams. 

Guided  by  the  analogy  of  the  dream,  we  shall  expect,  with 
Jung,  to  find  the  myth  frequently  concerned  with  wish  fulfill- 
ment; but  we  shall  also  expect  to  find  that  it  can  also  wander 
into  other  fields  of  thought  and  embody  the  various  crude  specu- 
lations, fear  and  prejudices  of  primitive  peoples.  Like  the 
dream,  again,  it  will  be  replete  with  symbolism,  illogical  and 
concrete.  Thus  we  shall  agree  with  the  Zurich  school  of  inter- 
pretation, except  in  urging  the  possibility  that  the  motif  under- 
lying the  myth  may  be  other  than  wish  fulfillment. 

In  his  "Traumdeutung"  Freud  remarks  the  simplicity  of  the 
child's  dream.  Symbolism  is  often  entirely  absent,  and  the 
thoughts  are  expressed  with  the  most  utter  naivete.  For  the 
same  reason,  the  earliest  of  a  nation's  myths  are  the  simplest  in 
construction  and  offer  least  difficulty  of  interpretation. 

Because  of  this,  we  shall  select  for  our  first  example  a  myth 
whose  antiquity  is  attested  by  the  fact  that  it  is  so  incongruous 
with  the  other  legends  of  the  Greek  mythology  of  which  it  forms 
a  part.  The  story  of  Cronus  was  always  a  scandal  to  the  be- 
liever in  Greek  religion  and  it  became  a  vulnerable  point  for  the 
attacks  of  early  Christian  apologists. 

According  to  the  cosmogony  accepted  by  the  early  Greeks,  as 
represented  by  Hesiod,  Uranus,  Heaven  became  the  husband  of 
Gaea,  Earth.  From  their  union  sprang  many  children,  among 
whom  was  Cronus.  Now  the  children  of  Heaven  and  Earth 
plot  against  their  parents  and  resolve  to  put  an  end  to  their 
union.  So  Cronus  mutilates  his  father,  Uranus.  In  the  second 
part  of  the  story,  Cronus  seeks  to  make  himself  secure  against 
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his  own  children,  and  swallows  them  all  except  Zeus,  who  finally 
compels  him  to  disgorge  all  the  others. 

Abraham24  sees  here  an  example  of  the  so-called  Oedipus  com- 
plex, the  rivalry  between  father  and  son  for  the  possession  of 
the  mother's  affection,  leading  to  the  son's  taking  revenge  on  his 
father.  White  shares  the  same  opinion :  "The  incest  motive 
meets  us  at  every  turn  in  mythology  and  folk-lore  from  the  revolt 
of  the  Titans  and  the  overcoming  by  Cronus  of  his  father, 
Uranus,  whom  he  supplanted  on  the  throne.  ...  In  the 
original  version,  the  sexual  nature  of  the  rivalry  between  father 
and  son  is  made  plain  by  the  fact  that  Cronus  emasculates  his 
father,  Uranus."25  He  adds  the  fact  that  phantasies  of  this 
sort  are  common  among  the  psychoses.26  Jung  ingeniously  con- 
tributes to  this  theory  by  showing  how  the  earth  may  be  taken 
as  a  symbol  of  the  mother  and  become  the  object  of  the  libido. 
He  looks  on  this  as  the  reason  for  "the  ancient  cults  of  Mother 
Earth  and  all  the  superstitions  founded  thereon." 

Before  commenting  upon  this  interpretation  let  us  inquire 
whether  there  are  in  folklore  any  parallel  narratives  which  might 
throw  light  on  the  story.  There  are  several  such  legends,  for 
instance  the  story  current  among  the  Maoris  of  New  Zealand, 
which  we  here  quote: 

"From  Rangi,  the  Heaven,  and  Papa,  the  Earth,  it  is  said, 
sprang  all  men  and  things ;  but  sky  and  earth  clave  together,  and 
darkness  rested  upon  them  and  the  beings  they  had  begotten, 
till  at  last  the  children  took  counsel  whether  they  should  rend 
apart  their  parents  or  slay  them.  The  Tane-mahuta,  father  of 
forests,  said  to  his  five  great  brethren,  'It  is  better  to  rend  them 
apart,  and  to  let  the  heaven  stand  far  above  us  and  the  earth 
lie  under  our  feet.  Let  the  sky  become  as  a  stranger  to  us,  bui 
the  earth  remain  close  to  us  as  our  nursing  mother.'  So  Rongo- 
ma-tane,  god  and  father  of  the  cultivated  food  of  man,  arose 
and  strove  to  separate  the  heaven  and  the  earth.  He  struggled, 

24  Abraham,  K. :  "Dreams  and  Myths,"  pp.  10-11.    Nervous  and  Mental  Dis- 
ease Monograph  Series.    No.  15. 

25  White,  W.  A. :  "Mechanisms  of  Character  Formation,"  p.  172. 
28  Jung,  C.  G.,  op.  cit.  p.  173. 
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but  in  vain,  and  vain,  too,  were  the  efforts  of  Tangaroa,  father 
of  fish  and  reptiles,  and  of  Haumia-tikitiki,  father  of  wild-grow- 
ing food,  and  of  Tu-matauenga,  god  and  father  of  fierce  men. 
Then  slow  uprises  Tane-mahuta,  god  and  father  of  forests,  and 
wrestles  with  his  parents,  striving  to  part  them  with  his  hands 
and  arms.  'Lo,  he  pauses;  his  head  is  now  firmly  planted  on 
his  mother,  the  earth;  his  feet  he  raises  up  and  rests  up  against 
his  father,  the  skies;  he  strains  his  back  and  limbs  with  mighty 
effort.  Now  are  rent  apart  Rangi  and  Papa,  and  with  cries  and 
groans  of  woe  they  shriek  aloud.  .  .  .  But  Tane-mahuta  pauses 
not;  far,  far  above  him  he  thrusts  up  the  sky.  .  .  .  Up  to 
this  time  the  vast  Heaven  has  still  ever  remained  separated  from 
his  spouse,  the  Earth.  Yet  their  mutual  love  still  continues;  the 
soft,  warm  sighs  of  her  loving  bosom  still  ever  rise  up  to  him, 
ascending  from  the  woody  mountains  and  valleys,  and  men  call 
these  mists ;  and  the  vast  Heaven,  as  he  mourns  through  the  long 
nights  his  separation  from  his  beloved,  drops  frequent  tears  upon 
her  bosom,  and  men  seeing  these  term  them  dew-drops.'  "27 

In  China,  again,  we  find  a  similar  account  of  the  origin  of  all 
things  from  the  universal  parents,  Heaven  and  Earth,  and  here 
again  we  come  across  the  figure  of  the  separator.  "Some  say  a 
person  called  Puang-Ku  opened  or  separated  the  heavens  and 
the  earth,  they  previously  being  pressed  down  close  together."2 
Among  the  Aryan  race  this  same  myth  is  universal,  so  that 
Uranus  and  Gaea  do  not  stand  alone  but  are  merely  the  Greek 
representatives  of  a  very  old  and  widely  diffused  story,  which 
finds  in  the  "two  great  parents,"  as  they  are  called  in  the  Rig- 
Veda,  Dyauspitar,  and  Prthivi  matar,  the  Heaven-father  and 
Earth-mother  of  all  things. 

It  is  easy  to  see  the  similarity  between  these  various  myths. 
The  Maori  legend  is  guided  by  the  same  underlying  thought  as 
Hesiod's  poetic  account.  "Just  as  Rangi  and  Papa,  in  New  Zea- 
land, had  many  children,  so  had  Uranus  and  Gaea.  As  in  New 
Zealand,  some  of  these  children  were  gods  of  the  various  ele- 

27  From  the  account  of  Sir  George  Grey  as  given  by  Tylor,  Primitive  Cul- 
ture, Vol.  I,  pp.  322-325.    New  York :  Henry  Holt  and  Company.     1889. 

28  In  Pauthier,  Livres  Sacres  de  1'Orient,  p.  19. 
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ments.  Among  them  were  Oceanus,  the  deep,  and  Hyperion, 
the  sun — as  among  the  children  of  Earth  and  Heaven,  in  New 
Zealand  were  the  Wind  and  the  Sea.  The  youngest  child  of  the 
Greek  Heaven  and  Earth  was  'Cronus  of  crooked  counsel,  who 
ever  hated  his  mighty  sire.'  Now  even  as  the  children  of  the 
Maori  Heaven  and  Earth  were  'concealed  between  the  hollows 
of  their  parents'  breasts,'  so  the  Greek  Heaven  used  to  'hide  his 
children  from  light  in  the  hollows  of  Earth.'  Both  Earth  and 
her  children  resented  this,  and,  as  in  New  Zealand,  the  children 
conspired  against  Heaven,  taking  Earth,  however,  into  their 
counsels.  Thereupon  Earth  produced  iron,  and  bade  her  child- 
ren avenge  their  wrongs.  Now  fear  fell  on  all  of  them,  except 
Cronus,  who,  like  Tutenganahau,  was  all  for  action.  Cronus 
determined  to  end  the  embraces  of  Heaven  and  Earth.  But, 
while  the  Maori  myth  conceives  of  Heaven  and  Earth  as  of  two 
beings  which  have  never  been  separated  before,  Hesiod  makes 
Heaven  amorously  approach  his  wife  from  a  distance.  Then 
Cronus  stretched  out  his  hand,  armed  with  a  sickle  of  iron,  or 
steel,  and  mutilated  Uranus.  Thus  were  Heaven  and  Earth  prac- 
tically divorced.  But  as  in  the  Maori  myth,  one  of  the  children 
of  Heaven  clave  to  his  sire,  so,  in  Greek,  Oceanus  remained  faith- 
ful to  his  father."29.  The  parallel  between  these  and  the  Chinese 
version  are  again  quite  patent.  Here  also  Heaven  and  Earth  are 
parents  of  all  things  and  are  separated  by  one  of  their  children. 

There  are  thus  at  least  three  different  legends  with  their  most 
salient  features  in  common — one  Aryan,  one  Chinese,  one. from 
a  savage  tribe  of  New  Zealand.  We  can  hardly  account  for 
their  resemblance,  therefore,  on  the  theory  of  common  origin. 
Rather,  the  reason  for  this  similarity  is  to  be  sought  in  the  nature 
of  the  human  mind,  which  acts  with  some  sort  of  uniformity 
under  uniform  conditions. 

What  are  the  uniform  conditions  which  evoked  these  strange 
myths?  We  have  seen  one  answer  to  this  question,  that  of 
Abraham,  White,  and  Jung.  But  just  as  one  may  take  a  broader 

29  Lang,  A.:  "Custom  and  Myth,"  pp.  48-49.  London:  Longmans,  Green, 
and  Co.  1893. 
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view  of  the  meaning  of  the  dream  and  interpret  it  otherwise  than 
as  the  fulfillment  of  a  wish,  so  the  myth  may  be  found  to  con- 
tain other  import  than  that  of  desire.  This  principle  would  seem 
to  furnish  the  simplest  solution  to  the  legend  we  are  discussing. 
We  may  see  in  it  vestiges  of  primitive  speculations. 

The  myth,  like  the  dream,  is  highly  symbolic,  and  one  of  the 
most  characteristic  varieties  of  symbolism  in.  the  myth  is  person- 
ification. The  reason  for  this  is  not  easy  to  find.  Perhaps  it  is 
founded  in  the  unconscious  like  dream  symbolism,  and  the  primi- 
tive man  turns  spontaneously  to  personification  without  knowing 
why  or  perhaps  it  was  a  more  conscious  process,  the  result  of 
some  deliberation.  "If  I  were  obliged  to  offer  an  hypothesis," 
says  Lang,  "it  wo'uld  be  that  early  man,  conscious  of  personality, 
will,  and  life — conscious  that  force,  when  exerted  by  themselves, 
followed  on  a  determination  of  will  within  them — extended  that 
explanation  to  all  the  exhibitions  of  force  which  they  beheld 
without  them.  Rivers  run  (early  man  thought),  winds  blow, 
fire  burns,  trees  wave,  as  a  result  of  their  own  will,  the  will  of 
personal  conscious  entities."30 

Whatever  be  its  explanation,  the  fact  of  this  tendency  of  per- 
sonification remains  for  the  student  of  mythology  to  deal  with. 
It  expressed  itself  in  the  belief  that  the  things  of  nature 
were  living  conscious  beings,  in  Animism,  in  short,  as  well  as 
in  the  more  elaborate  personifications  of  abstract  notions  and  the 
creation  of  gods,  which  led  the  early  Latins  to  look  on  Honor 
and  Fides  as  real  personal  beings.  This  tendency  to  Animism 
and  personification  was  not  merely  characteristic  of  early  man's 
myths;  it  was  part  of  his  daily  life,  the  foundation  on  which 
his  every-day  customs  and  habits  were  founded.  He  personified 
not  merely  when  he  was  in  a  story-telling  mood,  but  in  his  whole 
life.  When  he  explained  the  flowing  of  the  river  by  saying  that 
the  river  was  alive  and  ran  because  it  wanted  to,  he  did  not 
see  anything  fanciful  in  his  account.  On  the  contrary,  he  pui 
it  forward  as  seriously  as  the  modern  geologist  gives  us  his  ex- 
planation of  the  same  phenomenon.  It  was  a  primitive  scientific 

30  Lang,  A. :    Modern  Mythology,  Introduction,  p.  xi. 
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hypothesis.  What  inner  reason  prompted  him  to  select  that 
particular  explanation  rather  than  any  other  we  do  not  know, 
but  the  fact  remains  that  he  did  propose  it,  and  proposed  it  in 
quite  the  same  speculative  spirit  as  any  other  scientist  since  his 
time. 

Just  as  he  accounted  for  the  running  of  the  river  he  also 
accounted  for  other  natural  happenings.  The  hypothesis  of  per- 
sonification was  concise,  convenient,  and  very  wide  in  applica- 
tion. It  answered  all  his  questions.  What  could  be  more  natu- 
ral, then,  than  that  he  should  fall  back  on  the  same  explanation 
to  answer  the  big  question  which  has  occupied  all  philosophers 
ever  since:  Whence  did  the  world  originate?  "It  originated  just 
as  I  originated,"  answered  early  man,  "by  birth."  Then  he 
sought  parents  for  the  things  of  the  Avorld ;  and  what  could  be  so 
suitable  for  this  as  the  broad,  over-arching  sky,  the  Heavens, 
Uranus,  and  the  fertile  Earth,  Gaea.  The  fact  that  this  explan- 
ation did  not  go  back  very  far  and  left  the  origin  of  Uranus 
and  Gaea  still  unaccounted  for  did  not  trouble  early  man.  He 
was  not  impatient  for  ultimate  answers;  he  was  like  the  Hindu 
sage  who  was  content  to  explain  the  stability  of  the  earth  by  say- 
ing that  it  rested  on  an  elephant,  and  the  stability  of  the  elephant 
by  saying  that  he  stood  on  a  tortoise,  without  worrying  about 
what  the  tortoise  stood  on. 

So  Uranus  and  Gaea  gave  birth  to  everything,  and  must  there- 
fore have  once  lived  together  as  husband  and  wife.  If  so,  why 
are  they  now  separated  in  continual  estrangement?  Early  man 
reasoned  that  they  must  have  been  put  apart  by  someone,  still 
using  his  old  principle  of  the  personal  agent.  Now,  since  Uranus 
and  Gaea  gave  birth  to  everything  else,  who  could  this  separator 
be  but  one  of  their  own  children?  Again,  the  explanation  was 
simple  and  satisfying.  Thus  we  have  the  whole  myth  in  its 
essential  outline,  the  origin  of  everything  from  the  union  of 
Father  Heaven  and  Mother  Earth  and  their  separation  by  one 
of  their  own  children.  When  we  study  the  ways  of  the  early 
human  mind,  it  does  not  seem  unnatural  that  such  an  account 
of  the  birth  of  the  world  should  have  suggested  itself  to  primi- 
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tive  man,  and  we  need  not  wonder  that  the  same  explanation  was 
worked  out  by  three  such  widely  separated  peoples  as  the  Aryans, 
the  Chinese,  and  the  Maoris,  in  different  ages  and  in  different 
parts  of  the  globe. 

This  story,  which  was  first  suggested  purely  in  the  spirit  of 
primitive  science,  began  to  be  relished  also  for  its  value  as  a 
story,  so  that  when  the  advance  of  speculation  brought  a  more 
critical  and  rational  account  of  the  world's  origin  the  old  cosmog- 
ony was  retained  for  its  dramatic  value  and  was  incorporated 
into  the  folklore  of  the  people.  This  fact  is  brought  out  rather 
strikingly  when  we  compare  the  Maori  myth  of  to-day  with  the 
Greek  myth  in  Athens  in  the  age  of  Pericles.  Here  we  have  the 
same  myth  in  two  stages  of  evolution.  In  New  Zealand  it  is 
in  its  earlier  phase.  It  is  still  looked  upon  quite  seriously  as  a 
sober  explanation  of  the  origin  of  the  world.  It  is  still  taken 
quite  literally.  In  Greece  it  is  in  its  senescence.  Philosophical 
speculation  has  attained  a  point  of  high  advance,  and  the  old 
myth  is  so  far  from  being-  taken  seriously  as  a  cosmogony  that 
its  original  significance  is  gradually  being  forgotten.  Uranus 
and  Gaea  are  legendary  persons  belonging  to  the  province  of 
sage  and  seer  rather  than  to  that  of  the  philosopher. 

This  tendency  to  personify,  which  we  have  just  mentioned,  is 
useful  also  as  giving  the  answer  to  a  question  which  is  often 
urged  by  those  who  hold  the  extreme  sexual  theory.  Let  us 
quote  this  objection  in  the  words  of  one  of  the  ablest  exponents 
of  that  theory.  Abraham  says: 

"All  objections  brought  against  Freud's  sexual  theory  melt 
away  into  nothing  if  we  only  consider  our  mother-tongue.  Lan- 
guage springs,  as  nothing  else  does,  from  the  innermost  being  of 
a  people ;  out  of  it  springs  the  phantasy  of  a  people.  It  expresses 
itself  in  a  thousand  symbols  and  analogies  of  which  we  ourselves 
are  hardly  conscious  any  more.  We  do  not  speak  a  sentence  in 
which  a  symbolic  expression  does  not  occur.  This  symbolism  is, 
however,  in  an  important  and  weighty  part,  of  a  sexual  charac- 
ter. I  return  once  more  to  the  fact  that  there  are  in  our  lan- 
guage masculine,  feminine,  and  sexless  (neuter)  words.  If  the 
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opponents  of  Freud  are  right,  that  is,  if  in  reality  the  impulse  of 
self-preservation  and  not  the  sex  impulse  plays  the  predominant 
role  in  the  mental  life  of  man,  it  must  be  very  surprising  that  the 
language  is  divided  according  to  sexual  viewpoints!  Why  does 
not  language  discriminate  things  according  to  whether  they  are 
favorable  or  not  to  our  impulse  to  self-preservation?  Why  not 
discriminate  instead  of  masculine,  feminine,  and  sexless  things 
perhaps  edible,  portable,  and,  as  a  third  category,  inedible 
things?"31 

The  solution  lies,  as  we  have  just  remarked,  in  this  very 
tendency  to  personify.  Once  you  conceive  a  thing  as  being  a 
person,  you  must  call  it  a  "he"  or  a  "she."  To  call  the  thing  an  "it" 
would  be  to  renounce  your  own  animistic  tendency  and  call  it  life- 
less. And  this  gives  the  answer  to  the  question  with  which 
the  quotation  from  Abraham  ends.  You  can  refer  to  a  person 
without  implying  whether  he  or  she  is  good  to  eat,  but  you 
cannot  talk  very  long  about  that  person  without  revealing 
whether  you  refer  to  a  "he"  or  a  "she."  So  the  attribution  of 
sex  to  lifeless  objects  is  only  an  animistic  tendency. 

Of  course,  this  is  a  state  of  affairs  which  it  is  hard  for  us 
to  understand.  "This  necessity  for  endowing  inanimate  though 
active  things,  such  as  rivers,  with  sex  is  obviously  a  necessity 
of  a  stage  of  thought  wholly  unlike  our  own.  We  know  that 
active  inanimate  things  are  sexless,  are  neuter ;  we  feel  no  neces- 
sity to  speak  of  them  as  male  and  female.  How  did  the  first 
speakers  of  the  human  race  come  to  be  obliged  to  call  things 
by  names  connoting  sex,  and  therefore  connoting  not  only  activ- 
ity but  also  life  and  personality?  We  explain  it  by  the  theory 
that  man  called  lifeless  things  male  or  female — by  using  gender- 
terminations — as  a  result  of  his  habit  of  regarding  lifeless  things 
as  personal  beings,  that  habit,  again,  being  the  result  of  his 
consciousness  of  himself  as  a  living  will."32 

When  this  habit  of  personification  had  once  come  into  play 

"Abraham,  C. :  "Dreams  and  Myths,"  p.   19.     Nervous  and  Mental  Dis- 
ease Monograph  Series,  No.  15. 
32  Lang,  A.:     "Modern  Mythology,"  pp.  xii-xiii. 
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in  the  case  of  a  few  things,  various  reasons  would  extend  it,  until 
it  is  easy  to  see  how  it  finally  includes  all,  or  most,  nouns. 

"Language,"  says  Tyler,  "makes  an  admirable  distinction  be- 
tween strong  and  weak,  stern  and  gentle,  rough  and  delicate, 
when  it  contrasts  them  as  male  and  female.  It  is  possible  to 
understand  even  such  fancies  as  those  which  Pietro  della  Valle 
describes  among  the  mediaeval  Persians,  distinguishing  between 
male  and  female,  that  is  to  say,  practically  between  robust  and 
tender,  even  in  such  things  as  food  and  cloth,  air  and  water,  and 
prescribing  their  proper  use  accordingly.  And  no  phrase  could 
be  more  plain  and  forcible  than  that  of  the  Dayaks  of  Borneo, 
who  say  of  a  heavy  downpour  of  rain,  "Ujatn  arai,  'sa!" — "A 
he  rain,  this!"33  So  it  seems  to  be  unnecessary  to  interpret  the 
fact  of  grammatical  gender  as  an  argument  that  the  libido  is 
purely  sexual. 

The  view  that  the  myth  may  very  often  be  the  embodiment 
of  primitive  philosophical  speculation  finds  confirmation  from 
anthropology.  We  cannot,  of  course,  do  more  than  speculate 
about  the  precise  origin  of  this  or  that  myth,  but  we  are  greatly 
aided  in  our  work  by  observation  of  the  primitive  tribes  of  to- 
day, just  as  the  geologist  can  deduce  what  the  origin  of  our  land- 
scape has  been  by  observing  processes  of  geological  modification 
which  are  actually  going  on. 

To  illustrate  how  a  sober  scientific  hypothesis  may  become  a 
myth,  let  us  take  the  case  of  the  origin  of  man.  When  Darwin 
put  forward  the  evolutionary  hypothesis,  in  the  middle  of  the 
last  century,  everyone  realized  that  it  was  a  hypothesis,  to  stand 
or  fall  according  as  fact  should  show.  Now,  it  is  instructive 
to  see  how  precisely  similar,  although,  of  course,  vastly  less  in- 
telligent, accounts  of  man's  origin  are  being  transformed  into 
myth  among  savage  races  to-day. 

"The  aboriginal  features  of  the  robber-caste  of  the  Marawars 
of  South  India  are  the  justification  of  their  alleged  descent  from 
Rama's  monkeys,  as  for  the  like  genealogy  of  the  Kathkuri. 
catechu-gatherers,  which  these  small,  dark,  low-browed,  curly- 

88  Tyler,  E.  B.,  op.  cit.  Vol.  I,  p.  302. 
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haired  tribes  actually  themselves  believe  in.  The  Jaitwas  of 
Rajputana,  a  tribe  reckoned  politically  as  Rajputs,  nevertheless 
trace  their  descent  from  the  monkey-god  Hanumon,  and  confirm 
it  by  alleging  that  their  princes  still  bear  its  evidence  in  a  tail- 
like  prolongation  of  the  spine — a  tradition  which  has  probably 
a  real  ethnological  meaning,  pointing  out  the  Jaitwas  as  of  non- 
Aryan  race.  Wild  tribes  of  the  Malay  peninsula,  looked  down 
upon  as  lower  animals  by  the  more  warlike  and  civilized  Malays, 
have  among  them  traditions  of  their  own  descent  from  a  pair 
of  the  "unka  puteh,"  or  "white  monkeys,"  who  reared  their 
young  ones  and  sent  them  into  the  plains;  and  there  they  per- 
fected so  well  that  they  and  their  descendants  became  men,  but 
those  who  returned  to  the  mountains  still  remained  apes.  Thus 
Buddhist  legend  relates  the  origin  of  the  flat-nosed,  uncouth 
tribes  of  Tibet,  offspring  of  two  miraculous  apes,  transformed 
to  people  the  snow-kingdom.  Taught  to  till  the  ground,  when 
they  had  grown  corn  and  eaten  it,  their  tails  and  hair  gradually 
disappeared,  they  began  to  speak,  became  men,  and  clothed  them- 
selves with  leaves.  The  population  grew  closer,  the  land  was 
more  and  more  cultivated,  and  at  last  a  prince  of  the  race  of 
Sakya,  driven  from  his  home  in  India,  united  the  isolated  tribes 
into  a  single  kingdom."34 

Crude  as  they  appear  when  judged  by  our  standards,  are  not 
these  legends  an  embodiment  of  the  same  spirit  of  inquiry  which 
led  Darwin  to  make  his  speculations?  Are  they  not  a  demon- 
stration of  the  native  tendency  of  the  human  mind  to  ask  ques- 
tions and  to  seize  on  the  first  explanation  which  answers  its  pur- 
pose, a  tendency  which  may  be  supposed  to  underlie  a  vast 
number  of  myths.  Thus  Aristotle  expressed  a  fundamental  truth 
when  he  said, 

Trdvres  avdpwrroi  rov  elSevai  opeyovrai  $v<r€L. 
It  will  be  interesting  to  quote  further  from  Mr.  Tyler's  work,  in 
order  that  we  may  more  fully  appreciate  this  cause  of  so  many 
legends : 

"To  understand  these  stories  (and  they  are  worth  some  atten- 

34  Tyler,  op.  cit.  Vol.  I,  p.  378. 
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tion  for  the  ethnological  hints  they  contain)  it  is  necessary  that 
we  should  discard  the  results  of  modern  scientific  zoology  and 
bring  our  minds  back  to  a  ruder  condition  of  knowledge.  .  .  . 
On  the  one  hand,  uncivilized  men  deliberately  assign  to  apes  an 
amount  of  human  quality  which  to  modern  scientists  is  simply 
ridiculous.  Everyone  has  heard  the  story  of  the  negroes  declar- 
ing that  apes  really  can  speak,  but  judiciously  hold  their  tongues 
lest  they  should  be  made  to  work ;  but  it  is  not  so  generally  known 
that  this  is  found  a  serious  matter  of  belief  in  several  distant 
regions — West  Africa,  Madagascar,  South  America,  etc. — where 
monkeys  or  apes  are  found.  With  this  goes  another  widely- 
spread  anthropoid  story,  which  relates  how  great  apes,  like  the 
gorilla  and  the  orang-outang,  carry  off  women  to  their  homes 
in  the  woods,  much  as  the  Apaches  and  Comanches  of  our  own 
time  carry  off  to  their  prairies  the  women  of  North  Mexico. 
And,  on  the  other  hand,  popular  opinion  has  under-estimated 
the  man  as  much  as  it  has  over-estimated  the  monkey. 
We  know  how  sailors  and  emigrants  can  look  on  sav- 
ages as  senseless,  ape-like  brutes,  and  how  some  writers  on 
anthropology  have  contrived  to  make  out  of  the  moderate  intel- 
lectual difference  between  an  Englishman  and  a  negro  something 
equivalent  to  the  immense  interval  between  a  negro  and  a  gorilla. 
Thus  we  can  have  no  difficulty  in  understanding  how  savages 
may  seem  mere  apes  to  the  eyes  of  men  who  hunt  them  like  wild 
beasts  in  the  forests — who  can  only  hear  in  their  language  a 
sort  of  irrational  gurgling  and  barking,  and  who  fail  totally  to 
appreciate  the  real  culture  which  better  acquaintance  always 
shows  among  the  rudest  tribes  of  man.  It  is  well  known  that 
when  Sanskrit  legend  tells  of  the  apes  who  fought  in  the  army 
of  King  Hanumon,  it  really  refers  to  those  aborigines  of  the 
land,  who  were  driven  by  the  Aryan  invaders  to  the  hills  and 
jungles,  and  whose  descendants  are  known  to  us  as  Bhils,  Kols, 
Sonthals,  and  the  like,  rude  tribes  such  as  the  Hindu  still  speaks 
of  as  "monkey-people.  ...  It  is  to  rude  forest-men  that  the 
Malays  habitually  give  the  name  of  'orang-utan,'  i.e.,  'man  of 
the  woods.'  But  in  Borneo  this  term  is  applied  to  the  miyas 
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ape,  whence  we  have  learned  to  call  this  creature  the  orang-utan, 
and  the  Malays  themselves  are  known  to  give  the  name  in  one 
and  the  same  district  to  both  the  savage  and  the  ape."35 

CHAPTER  V 
CONCLUSIONS 

These  various  considerations  which  have  been  mentioned  in 
this  paper  tend  to  one  conclusion — that  we  ought  to  take  a 
broader  view  of  the  libido.  Dr.  Moore,  in  a  paper  published  in 
the  Psychoanalytic  Review*  urged  this  necessity  of  widening  our 
concept  in  the  case  of  the  individual.  To  us  it  seems  that  his 
view  finds  fresh  confirmation  in  the  case  of  the  race  and  its 
phantasy,  the  myth.  We  have  seen  how  such  a  theory  of  the  libido 
as  is  herein  proposed  differs  from  the  theory  current  among 
psychoanalysts,  in  that  it  emphasizes  the  importance  of  the  end 
to  which  the  subject  tends,  and  stresses  the  necessity  that  the  sub- 
ject shall  endeavor  in  whatever  way  he  can  to  know  that  end. 
In  conscious  life  we  plan,  worry,  hope,  despair,  experience  grief 
and  joy,  and  all  the  gamut  of  emotions,  in  trying  to  attain  our 
end,  so  that  the  libido  implies  far  more  than  a  mere  blind  impulse 
in  our  conscious  life.  In  this  paper  it  has  been  pointed  out  that 
all  the  evidence  indicates  that  the  same  is  true  of  the  unconscious 
mental  life  of  man.  This  evidence  comes  both  from  the  dream 
and  from  other  manifestations  of  the  unconscious.  The  dream, 
if  interpreted  naturally  and  without  preconceived  notions  of 
what  it  ought  to  contain,  will  often  be  found  to  express  thoughts 
other  than  wish  fulfillments — thoughts  which  differ  from  our 
waking  thoughts  in  the  language  which  they  use  rather  than 
in  the  nature  of  their  meaning.  Automatic  writing,  hypnosis,  and 
other  manifestations  of  this  hidden  phase  of  our  mental  life  add 
the  weight  of  their  testimony  to  the  same  effect.  The  uncon- 
scious, however  different  its  operations  and  obscure  its  language, 
seems  at  least  to  have  the  same  sort  of  subject  matter  as  our 
conscious  mind. 

85  Tyler,  op.  cit.  Vol.  I,  pp.  379-381. 

*The  Hound  of  Heaven,  Oct.  1918,  pp.  345-363. 
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The  same  has  been  seen  to  be  true  of  the  myth.  Our  method 
has  opened  the  door  to  a  much  freer  interpretation  of  folklore. 
We  need  not  approach  it  with  the  preconceived  notion  that  each 
myth  must  be  interpreted  as  a  wish  fulfillment  and  nothing  else. 
It  may  be  interpreted  in  that  way,  to  be  sure,  but  it  may  also 
be  found  to  be  expressive  of  almost  any  thought  which  could  so 
vitally  concern  man  as  to  become  crystallized  in  a  tale.  Among 
these,  philosophic  myths  will  be  especially  common,  because  the 
libido,  as  we  have  seen,  implies  the  activity  of  the  cognitive  side 
of  mental  activity.  Man  naturally  seeks  to  know,  in  order  that 
he  may  will  to  the  best  advantage.  Cognition  and  volition  are 
inseparably  bound  up  with  each  other  in  real  life.  So  there  is 
a  vast  variety  of  myths  which  seek  to  account  for  the  various 
natural  phenomena  which  man  sees  around  him  and  the  more 
philosophic  questions  which  he  cannot  avoid — whence  he  came, 
whither  he  goes  after  death,  how  the  whole  world  originated. 
So  there  is  not  so  wide  a  gap  between  myths  of  this  sort  and 
modern  science.  The  Polynesian  savage,  with  his  ridiculous 
fancies  to  account  for  the  motions  of  the  sun  and  stars,  is  facing 
the  same  problem  that  Newton  faced,  and  the  fact  that  the  solu- 
tion of  the  one  is  absurd,  while  the  solution  of  the  other  is  one 
of  the  triumphs  of  science,  is  a  purely  extrinsic  fact,  which 
does  not  affect  the  nature  of  the  mental  process.  One  comes  to 
the  solution  of  the  problem  with  an  untutored  mind,  no  know- 
ledge of  the  laws  of  mathematics  or  physics,  no  correct  astron- 
omical data,  no  scientific  training ;  the  other  has  all  these  things : 
knowledge,  scientific  experience,  training.  They  both  solve  the 
question  according  to  the  measure  of  their  ability.  The  result  in 
the  one  case  is  a  myth,  in  the  other  a  new  scientific  fact ;  yet  in 
either  case  the  same  innate  longing  of  the  human  mind  to  answer 
the  enigmas  which  confront  it;  and  in  either  case  the  answer 
is  the  best  the  man  could  give. 

This  makes  for  unity  and  teaches  us  the  same  lesson  which 
has  already  come  to  us  from  other  sources,  that  the  earliest  men 
of  whom  we  know  were  pretty  much  like  ourselves,  however 
different  their  environment.  It  also  makes  for  unity  in  another 
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way,  by  showing  the  oneness  of  the  libido.  In  the  voluntarism 
of  Jung  this  unity  would  come  from  the  libido  itself,  the  Will 
of  Schopenhauer,  the  ultimate  substratum  of  all  things — a  meta- 
physical concept,  whose  reconciliation  with  the  apparent  diversity 
of  things  can  be  sought  only  in  philosophical  speculations  which 
lie  entirely  outside  our  field.  In  our  view  of  the  libido  the 
unity  is  teleological,  arising  from  the  fact  that  all  these  beings 
are  tending  in  the  same  direction,  towards  the  good,  that  which 
makes  each  more  perfect. 

The  interpretation  of  any  particular  myth  must  be  under- 
taken without  any  preconception  of  what  its  meaning  will  be. 
This  meaning  is  to  flow  from  the  myth  itself  and  from  nothing 
else;  for  we  may  expect  it  to  be  the  expression  of  almost  any 
thought.  The  process  of  interpretation  will  be  very  much  helped 
by  comparing  it  with  similar  stories  of  other  nations.  If  it  is 
found  that  the  same  motif  recurs  in  slightly  altered  form  among 
these  different  peoples,  two  hypotheses  will  be  open  to  the  inter- 
preter. Either  the  various  myths  may  be  in  reality  only  one 
in  different  disguises,  or  they  may  be  distinct  and  separate 
legends.  A  study  of  the  race  history  of  the  peoples  involved, 
particularly  as  revealed  by  their  languages,  will  tell  us  whether 
it  is  likely  they  borrowed  from  each  other.  If  it  seems  probable 
that  the  different  myths  arose  independently,  then  their  origin 
is  to  be  sought  in  something  fundamental  to  the  human  mind 
itself.  The  points  wherein  the  myths  agree  will  indicate  where 
this  something  is  to  be  sought.  The  points  wherein  they  differ 
are  to  be  looked  upon  as  extraneous  to  the  real  issue. 

The  comparative  method  is  liable  to  abuse.  We  must  bear  in 
mind  the  counsel  of  Max  Miiller:  "Comparative  Philology  has 
taught  us  again  and  again  that  when  we  find  a  word  exactly  the 
same  in  Greek  and  Sanskrit  we  may  be  certain  that  it  cannot 
be  the  same  word;  and  the  same  applies  to  Comparative  Myth- 
ology. The  same  god  or  the  same  hero  cannot  have  exactly  the 
same  name  in  Sanskrit  and  Greek,  for  the  simple  reason  that 
Sanskrit  and  Greek  have  deviated  from  each  other,  have  both 
followed  their  own  way,  have  both  followed  their  own  phonetic 
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corruptions;  and  hence,  if  they  do  possess  the  same  word,  they 
can  only  possess  it  in  its  Greek  or  its  Sanskrit  disguise."30 

It  seems  unjustifiable  to  illustrate  the  working  of  the  human 
mind  in  regard  to  symbolism,  as  White37  does,  quoting  Frazer, 
by  deriving  the  English  and  French  word  pigeon  from  pi  ja  on, 
the  "Father  of  the  Everlasting  One,"  when  any  dictionary  will 
give  the  information  that  this  word  comes  from  the  Latin  pipio, 
"a  young  bird,"  from  pipere,  "to  peep,  or  chirp."  Again,  he 
says,  "Pa  ur,  the  Father  of  Light,  is  the  origin  of  power,  which 
in  French  is  puissance,  the  light  or  essence  of  Pa";  while  phil- 
ology tells  us  that  power  comes  from  the  Old  English  pouer, 
poer,  the  Old  French  poeir,  pooir,  Low  Latin  potere,  Latin  posse 
potesse  for  potis  esse,  "to  be  able."  To  take  another  case,  we 
read  on  the  same  page,  "Patriarch  must  originally  have  been 
pater-arch,  and  meant  Great  Father.  The  patron  saint  of  Ire- 
land is  presumably  a  corrupted  form  of  Paterick,  the  Great 
Father."  Now,  we  know  that  patriarch  does  not  mean  "Great 
Father,"  but  rather  a  "father  who  leads"  (apx€tv=  to  lead,  rule), 
while  Patrick  is  of  Latin  origin  and  means  a  member  of  the 
Roman  aristocracy,  patriciiis. 

But  the  real  danger  in  relying  on  mere  similarity  instead  of 
careful  examination  of  a  thing  in  its  historical  relations  does 
not  occur  so  much  in  the  case  of  words  as  in  the  case  of  myths 
themselves.  It  is  very  easy  to  find  parallel  instances  to  confirm 
almost  any  theory  one  may  hold  about  a  particular  myth.  We 
must  look  forward  to  a  period  in  psychoanalysis  when  the  task 
will  be  undertaken  by  men  who  are  trained  mythologists  as  well 
as  psychologists — men  who  can  judge  the  meaning  of  a  legend 
by  comparison  with  other  tales,  the  circumstances  of  its  origin, 
and  its  subsequent  history,  as  well  as  by  the  general  laws  of  the 
working  of  the  human  mind.  When  this  attitude  is  reached 
and  men  with  this  special  training  come  forward,  we  may  hope 
for  real  and  permanent  progress  in  the  psycho-analytic  study  of 
mythology.  Before  scientific  philology  appeared,  derivations 

36  Miiller,  F.  Max. :    "Introduction  to  the  Science  of  Religion,"  pp.  301-302. 

37  White,  W.  A. :    "Mechanisms  of  Character  Formation,"  pp.  79-80. 
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were  assigned  to  words  on  the  basis  of  similarity  of  sound  alone; 
but  with  the  discovery  of  Grimm's  law  and  the  development 
of  the  science  it  was  found  that  similarity  of  sound  was  a  most 
deceptive  criterion  and  that  a  study  of  words  in  their  historical 
setting  was  the  only  safe  method.  In  the  same  manner,  we  hope 
soon  to  see  psychoanalysis  abandon  the  stage  of  analogy  in  the 
study  of  the  myth  and  enter  on  the  comparative  stage. 

The  view  of  the  myth  urged  in  this  paper  may  prove  of  some 
value  in  bringing  about  this  result,  for  in  this  view  we  can  enter 
upon  the  study  of  any  myth  without  any  preconceived  opinions 
as  to  what  its  meaning  will  prove  to  be.  Consistently  with  our 
theory  of  the  libido,  this  meaning  may  be  almost  anything.  Thus 
comparative  mythology  is  free  to  reach  its  own  conclusions  un- 
restricted by  psychoanalysis.  Instead  of  being  restrictive, 
psychoanalysis  ought  to  be  helpful  to  the  mythologist.  It  can 
explain  to  him  why  symbolism  is  frequently  employed,  what  the 
real  significance  of  many  a  legend  is  that  the  mythologist  cannot 
explain,  and  it  can  detect  a  motive  behind  many  a  seemingly 
trivial  tale  by  comparison  with  the  dream  and  the  phantasy.  On 
the  other  hand,  the  psychoanalysts  will  not  press  its  conclusions 
in  the  face  of  a  clear  demonstration  by  the  mythologist  that  a 
tale  has  a  different  origin  from  what  the  former  might  suppose. 

We  may  hope  also  that  the  future  of  psychoanalysis  will  see 
a  broadening  of  the  scope  of  this  science.  It  is  unfortunate  that 
it  has  been  influenced  so  much  by  an  exclusively  voluntaristic 
philosophy;  for  man  is  not  all  will  any  more  than  he  is  all  in- 
tellect or  all  feeling,  and  any  view  that  under-emphasizes  any 
part  of  man's  nature  will  be  a  handicap  to  any  science  with  which 
it  comes  in  contact.  We  must  take  man  just  as  he  is.  Only  in 
this  way  can  we  hope  that  psychoanalysis  will  advance  and  take 
the  leadership  among  the  various  schools  of  interpretation  of 
folklore. 
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II.    HYPNOTIC  ANALOGIES 
THOMAS   VERNER   MOORE 

Scarcely  anyone  familiar  with  the  Freudian  psychology  can 
fail  to  be  impressed  with  its  suggestiveness,  although  many  mis- 
givings may  arise  in  his  mind  as  to  its  truth.  My  attitude  from 
the  beginning  of  my  acquaintance  with  it  has  been  one  of 
deep  interest  in  the  mental  mechanisms  it  suggests,  and  an 
earnest  desire  to  test  the  reality  of  these  mechanisms  and  their 
objective  validity.  I  hoped  to  satisfy  my  mind  on  this  matter 
by  the  test  of  experience.  If  psychoanalysis  produces  an  evident 
benefit  in  a  patient,  this  alone  is  a  fact  in  favor  of  the  objective 
validity  of  the  mechanisms  that  it  supposes. 

One  cannot,  however,  take  that  as  conclusive  evidence.  The 
fact,  e.  g.,  that  a  drug  cures  is  no  proof  of  our  theory  of  the 
way  in  which  it  acts.  Thus,  also,  psychoanalysts  may  cure,  but 
the  reason  for  the  beneficial  effects  may  be  far  different  from 
what  is  supposed  by  the  Freudian  psychology. 

To  test  conclusions  we  must  examine  evidence  on  which  they 
are  based. 

By  way  of  introduction,  let  us  analyze  the  evidence  on  which 
a  couple  of  Freudian  conclusions  are  founded.  Let  us  take,  for 
example,  the  theory  of  forgetting,  as  propounded  in  the  first 
pages  of  the  Psychopathologie  des  Alltagslebens.  The  argument 
may  be  analyzed  as  follows  : 

In  many  psychoanalyses  I  have  observed  the  following  associa- 
tions: When  apparently  indifferent  words,  etc.,  are  forgotten 
they  are  found  to  be  associated  with  unpleasant  memories. 
Therefore,  whenever  words  are  forgotten  they  are  associated 
with  unpleasant  memories. 

This  is  a  typical  example  of  what  is  known  in  logic  as  the 
analogical  argument.  Let  us  compare  it  with  an  example  de- 
veloped by  Bosanquet  from  one  given  by  Mill. 

Newton  guessed  that  a  diamond  was  combustible,  because  of 
its  high  refractive  index  relative  to  its  density,  a  feature  which 
he  had  observed  in  many  combustible  bodies. 
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Enumerative  induction: 

Oil,  Canada  balsam,  etc.,  are  combustible; 

Oil,  Canada  balsam,  etc.,  have  a  high  refractive  index  relative 
to  density; 

.  • .  High  refractive  index  may  be  connected  with  combusti- 
bility. 

In  the  case  of  the  diamond  the  combustibility  had  not  been  ob- 
served, so  that  when  applied  to  it  the  conclusion  was  a  prediction 
or  discovery.  But  the  essential  import  of  the  conclusion  would 
have  been  the  same  if  no  new  case  would  have  been  in  question. 

The  next  step  would  have  been  to  say : 

"Combustibility  has  to  do  with  such-and-such  attributes  of  oil, 
Canada  balsam,  etc. 

High  refractive  index  has  to  do  with  these  same  attributes. 

.  • .  High   refractive  index   is    fundamentally   connected   with 
combustibility."1 

It  is  precisely  this  step  which  Freud's  irresistible  impulse  to 
generalize  has  made  him  take  in  the  case  of  forgetting. 

Cases  a,  b,  c,  etc.,  were  found  to  be  connected  with  an  unpleas- 
ant memory.  Therefore,  all  such  cases  are  connected  with  un- 
pleasant memories. 

It  is  an  example  of  an  argument  from  analogy  based  upon  in- 
complete induction  which  all  logicians  regard  as  inconclusive. 

However,  we  must  agree  with  Mill  when  he  says:  "There  is 
no  analogy,  however  faint,  which  may  not  be  of  the  utmost  value 
in  suggesting  experiments  or  observations  which  may  lead  to 
more  positive  conclusions."2 

To  strengthen  the  underlying  argument  one  must  find  a  prin- 
ciple governing  all  the  events  of  the  class  in  question.  This 
Freud  does,  and  his  principle  is :  The  mind  tends  to  repress  all 
unpleasant  events.  The  number  of  instances  that  he  gives  are 
very  suggestive  and  so  appealing  that  one  is  inclined  to  forget 
the  logic  of  the  situation  and  agree  with  him.  But  to  do  so  would 
be  unscientific.  We  should  merely  be  stimulated  to  seek  still 
further  evidence  and  test  in  various  ways  the  ingenious  concep- 
tion. A  work  of  this  kind  is  now  in  progress  in  this  laboratory 

1B.  Bosanquet,  Logic,  2nd  edition,  1911.    Vol.  II,  Book  II,  Ch.  Ill,  p.  88. 
2  A  System  of  Logic,  Book  III,  Ch.  XX,  Par.  3. 
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and,  so  far  as  it  has  yet  proceeded,  the  Freudian  principle  is 
confirmed. 

Let  me  take  another  example  more  clearly  related  to  the 
present  subject.  Let  us  examine  the  character  of  the  evidence 
for  the  censor  theory  of  repression  in  dreams. 

This  is  an  example  of  another  type  of  analogical  argument. 
As  far  as  the  type  itself  goes,  Mill  looks  upon  it  as  in  itself  a 
valid  argument.  It  asserts  a  resemblance  in  relation  between  two 
situations.  In  the  instance  in  question  the  parallelism  is  as 
follows : 

As  the  public  censor  is  to  the  press,  so  the  mind  is  to  the  fabric 
of  the  dream.  As  the  public  censor  will  not  allow  open,  plain, 
and  palpable  reference  to  certain  matters  which  are  offensive,  but 
lets  them  slip  by  when  they  creep  in  as  innuendoes,  so  the  mind 
will  not  allow  what  is  objectionable  to  focal  consciousness  to 
appear  openly  in  a  dream,  but  permits  the  same  thing  to  creep  in 
unexpunged  if  it  appears  in  a  symbolism  which  the  waking  mind 
cannot  understand. 

The  argument  is  valid  if  there  is  a  real  parity  of  conditions. 
If  one  country,  for  instance,  is  improved  by  the  education  of  its 
citizens  and  by  affording  them  all  equal  opportunities  to  life, 
liberty,  and  the  pursuit  of  true  happiness,  so  also  another  country, 
whose  citizens  are  at  a  similar  stage  of  development,  would  be 
improved  by  education  and  political  freedom. 

The  difficulty  in  many  cases  is  the  establishment  of  the  parity 
of  conditions,  and  it  is  precisely  here  that  we  find  the  weakness 
of  the  Freudian  parallel.  It  is  a  long  way  from  the  political 
censor  of  the  press  to  consciousness  and  its  dreams. 

With  these  preliminary  remarks  about  the  logic  of  psycho- 
analysis I  may  proceed  to  outline  a  neglected  field  of  experience, 
from  which  new  evidence  may  be  found  to  throw  light  upon  the 
difficulties  which  confront  us.3 

Anyone  accustomed  to  dozing  off  in  the  daytime  must  have 
experienced  over  and  over  again  the  phenomena  which  are  here 

3  Hollingworth,  H.  L.,  in  an  article  entitled  the  Psychology  of  Drowsiness 
(Am.  Jour,  of  Psychol.,  1911,  xxii,  pp.  99-109)  has  already  opened  this  field  of 
study.  He  gives  references  to  the  previous  literature. 
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entitled  Hypnotic*  Analogies.  They  are  generally  crude,  comical, 
fantastic,  more  rarely  beautiful  and  poetic  similes,  by  which  the 
well-knit  fabric  of  our  normal  waking  thought  passes  over  into 
the  apparently  frazzled  and  disconnected  structure  of  our  dreams. 
For  a  long  time  I  have  noticed  these  most  interesting  analogies, 
but  only  recently  has  it  occurred  to  me  that  their  study  would 
be  likely  to  throw  some  light  on  our  dream  life  in  general.  Most 
of  those  who  study  dreams  are  interested  in  the  obscure  and  com- 
plex phenomena  of  the  night.  The  hypnotic  analogies,  however, 
occurring  as  they  do  while  we  are  dozing  off  in  the  midst  of 
our  work,  present  to  us  the  dream  in  its  incipient  stage  and  in 
immediate  connection  with  important  causal  factors. 

The  earliest  example  of  such  a  hypnotic  analogy  that  I  re- 
member in  my  personal  experience  occurred  at  a  period  of  my 
educational  career  when  I  was  very  much  interested  in  botany. 
I  dozed  off  one  evening  when  saying  the  rosary.  All  its  mysteries 
seemed  expressed  in  a  wonderful  language  of  flowers.  Over  and 
above  this  figurative  expression  it  seemed  clearly  evident  to  me 
that  it  must  be  impossible  for  anyone  who  did  not  understand 
botany  to  say  the  rosary.  The  superficial  analogy  between 
"flowers"  and  the  "rosary,"  I  presume,  scarcely  needs  to  be 
pointed  out.  I  regret  very  much  that  I  did  not  write  down  at 
the  time  the  details  of  this  interesting  analogy.  It  will  suffice, 
however,  to  indicate  the  appropriateness  of  the  term  "analogy" 
and  will  show  how  a  more  or  less  accidental  association  may  give 
rise  to  a  peculiar  symbolic  expression  of  thought. 

This  analogy  between  flower  and  the  rosary  approaches  very 
near  the  language  of  poetic  metaphor.  It  has,  however,  a  crude 
element  which  relates  it  to  the  delusions  of  the  insane — the  idea, 
namely,  that  no  one  who  does  not  know  botany  can  possibly 
understand  the  rosary.  The  analogy  has  so  occupied  the  field  of 
consciousness  as  to  impress  the  mind  with  its  own  importance 
and  in  the  drowsiness  of  dozing  off  to  sleep  the  normal  critique 
of  judgment  is  suspended.  The  crudeness  of  the  analogy  and 
its  conflict  with  experience  is  not  noticed,  for  the  mind  is  no 

*  "Hypnotic"  is  here  used  in  a  novel  sense.  I  would  have  its  signification 
here  limited  to  "pertaining  to  sleep"  and  not  imply  producing  sleep. 
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longer  in  the  world  of  experience  but  in  the  land  of  symbols  and 
of  dreams. 

The  following  analogy  approaches  much  more  closely  the 
beauty  of  poetic  metaphor,  and  is  free  from  any  element  of  crude- 
ness  offensive  to  the  critique  of  real  life. 

"I  was  reading  to-day  Newman's  sermon:  "Love  the  safeguard  of  faith 
against  superstition."  I  dozed  off  and  saw  a  star— shining  as  it  were  in  dark- 
ness. There  was  a  conscious  direction  to  the  star  of  Bethlehem,  unexpressed 
by  any  words  and  not  even  clearly  and  explicitly  present  in  thought.  I  heard 
the  words  as  if  repeated  in  a  low  tone  by  myself :  The  star,  the  star  alone 
will  guide.  I  awoke  thinking  that  there  must  have  been  some  reference  on 
the  page  to  a  star  or  the  guiding  principle  of  faith.  But  I  could  find  none — 
neither  in  the  page  I  was  reading  when  I  fell  asleep,  nor  in  the  whole  sermon 
up  to  that  point.  Only  the  general  idea  of  the  sermon — faith  guided  by  love — 
seemed  to  be  the  basis  of  the  symbol. 

We  have  here  an  exemplification  of  the  general  tendency  to 
continue  in  sleep  by  figures  and  symbols  the  train  of  thought  of 
our  wide-awake  mental  life.  That  the  figurative  expression  is 
here  poetic  and  unoffensive  to  our  aesthetic  taste  may  be  due  to 
the  fact  that  the  train  of  thought  from  which  it  proceeded  was 
itself  literary,  artistic,  and  religious.  Or  it  may  be  due  to  such 
a  multiplicity  of  conditions  that  we  can  only  say  that  the  lack 
of  offence  to  our  aesthetic  sensibilities  is  accidental  and  the  pre- 
vious waking  thought  might  just  as  well  have  been  continued 
by  crude  analogies  offensive  to  the  mind  of  our  every-day  life. 
This  latter  alternative  appears  to  me  the  more  likely. 

By  way  of  contrast  I  may  give  the  following  analogy : 

This  morning  I  was  reading  just  before  breakfast.  My  mind  wandered 
from  the  subject  matter  of  the  book  and  I  started  to  think  about  the  possi- 
bility of  detecting  one  who  might  feign  insanity.  I  thought  of  the  reaction 
time  to  pictures.  It  occurred  to  me  that  one  might  very  easily  say  that  he 
did  not  know  what  they  were,  and  still  a  practised  observer  would  notice  a 
difference  in  his  reaction  as  compared  with  that  of  one  who  really  could  not 
interpret  the  drawing.  I  was  gradually  dozing  off.  Without  any  inter- 
mediate stage  that  I  remember,  I  thought  that  one  could  boil  a  bone  or  a 
piece  of  meat.  The  exact  nature  of  what  was  boiled  was  not  clear  to  me. 
Then  while  the  patient  was  not  looking  he  could  transfer  it  to  another  pot.  It 
seemed  to  me  that  this  would  afford  a  test  of  his  sanity.  If  he  kept  looking 
for  it  in  the  original  pot  he  would  be  insane.  If  he  found  it  in  the  other 
pot,  he  would  not  be.  It  occurred  to  me  even  in  my  drowsiness  that  an 
insane  person  might  find  the  bone  in  the  other  pot  by  a  kind  of  natural 
impulse  to  look  for  it  elsewhere.  I  had  a  poor  visual  image  of  a  pot  boil- 
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ing — it  seemed  to  be  on  a  gas  stove.  A  larger  coal  stove  was  just  beyond  it. 
I  seemed  to  be  standing  near  another  pot  to  the  side  as  it  were  of  the 
gas  stove.  The  patient  was  localized  at  a  little  distance  from  the  boiling 
pot  with  a  few  lines  of  his  coat  visible  in  my  image.  All  imagery  very 
poor.  I  awoke  for  no  known  reason  and  realized  that  I  had  been  dreaming 
about  something  in  connection  with  my  previous  thoughts.  It  took  a  little 
time  to  get  the  connection.  The  dream  seemed  to  be  fading  more  quickly 
than  the  distraction  (to  my  reading)  that  preceded  it.  I  cannot  think  of  any 
reason  for  the  analogy.  June  20,  1915. 

One  can  scarcely  speak  of  an  analogy  here.  The  drowsiness 
starts  with  the  distraction  in  reading — with  the  very  problem  of 
detecting  one  who  might  feign  insanity.  A  crude  and  insufficient 
method  is  conceived,  but  still  in  conceptual  rather  than  imaginal 
terms.  This  is  followed  by  one  that  is  still  more  crude,  but  cap- 
able of  being  expressed  by  a  visualization  of  a  situation.  It  is 
really  not  analogous  to  the  old  solution,  but  a  new  pictorial  solu- 
tion of  the  problem.  In  neither  case  was  the  critique  of  experi- 
ence entirely  suspended.  I  was  not  satisfied  with  either  solution 
of  the  problem  even  while  dreaming. 

A  more  typical  analogy,  and  one  scarcely  less  crude,  is  the 
following : 

I  was  reading  in  White's  Outlines  of  Psychiatry  about  endogenous  and  exo- 
generous  delusions ;  allopsychoses,  autopsychoses  and  somatopsychoses.  I 
dozed  off  and  thought  I  ought  to  explain  that  matter  in  my  lectures  next  sum- 
mer. To  do  so  I  thought  it  would  be  necessary  (or  useful)  to  hold  up  the  hu- 
merus  before  my  class.  I  had  a  faint  visual  image  of  myself  on  the  platform 
where  I  used  to  lecture  and  of  the  lower  end  of  the  humerus  with  its  external 
and  internal  condyles.  Suddenly  I  realized  here  is  one  of  these  "hypnotic  analo- 
gies" and  I  at  once  tried  to  find  the  association.  The  ^.rternal  and  internal 
condyles  brought  up  to  my  mind  the  erogenous  and  endogenous  delusions.  It 
also  recalled  my  review  last  night  of  fractures  of  the  lower  end  of  the 
humerus  and  a  picture  of  the  superficial  anatomy  of  the  cubital  fossa  and  my 
attempt  to  orientate  myself  as  to  the  outer  and  inner  side.  I  am  expecting  an 
oral  examination  in  surgery  any  morning  this  week. 

On  further  thought  this  may  possibly  indicate  a  desire  to  have  a  per- 
fectly definite,  tangible  subject  matter  to  speak  about.  Psychology  is  very 
vague.  But  the  anatomy  of  the  humerus  clear  cut  and  definite. 

Here  again  we  have  an  evident  continuation  of  the  thought  of 
wideawake  life  in  a  symbolic  fashion.  The  analogy  is  so  super- 
ficial and  accidental  that  we  would  never  think  of  making  use  of 
it  in  every-day  life.  The  source  of  the  analogy  seems  to  be  the 
mere  spontaneous  arousal  of  an  image.  In  dozing  off  to  sleep  I 
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was  thinking  of  words  commencing  with  ex  and  en.  Because  I 
was  studying  a  bone  with  external  and  internal  condyles  its  image 
recurs  and  I  at  once  grasp  at  the  analogy  with  my  thought.  I 
do  this  all  the  more  readily  because  it  affords  a  chance  to  make 
my  pet  science  of  psychology  as  precise  and  definite  as  the  study 
of  bones. 
Another  rather  interesting  analogy  is  the  following : 

I  was  reading  this  morning  the  epistle  of  St.  Clement  to  the  Corinthians. 
I  looked  up  the  word  Trapd-n-roifjua  finding  the  sense  "a  fall  beside"  metaphorically 
a  transgression.  A  little  later  I  dozed  off  and  saw  a  shoot  such  as  one  sees 
in  a  depot  where  trunks  are  allowed  to  slide  along  a  curved  inclined  plane 
to  the  floor  below.  Numbers  of  red  mattresses,  rolled  up  and  tied  with  cord, 
were  tumbling  down  the  inclined  plane  and  as  they  reached  the  floor  below 
fell  off  at  the  sides.  At  first  I  could  see  nothing  with  which  the  peculiar 
scene  could  be  connected,  presently  I  thought  of  trapdrr  otfw.  and  the  "fall 
beside." 

The  railroad  station  seemed  in  some  manner  to  be  connected  with  the  Union 
Station  at  Washington  where  I  came  in  last  night  at  about  eleven.  I  do  not 
remember  any  association  with  red  mattress — except  the  red  bags  of  feathers 
used  in  Germany.  I  was  very  sleepy  on  the  car  on  my  way  from  Baltimore. 
This  might  have  something  to  do  with  an  association  between  the  station  and 
the  mattress — via  my  desire  to  get  to  bed.  I  therefore  did  not  see  trunks 
going  down  the  shoot,  but  mattresses  instead.  Dec.  2Oth,  1915. 

Here  again  we  may  conceive  of  what  the  Germans  would  call 
"frei  steigende  Vorstellungen"  as  playing  a  roll.  The  image  of 
the  railroad  station  comes  up,  because  I  was  there  the  night 
before.  I  do  not  think  I  saw  the  shoots  for  the  trunks,  though 
I  did  go  by  the  baggage  room  OB  my  way  out.  Here  my  previous 
line  of  thought  exercises  its  influence.  The  image  of  the  shoot 
is  reproduced;  the  concept  of  the  TrapaTrrw^a.  comes  to  my  mind. 
My  sleepiness  on  the  previous  evening  enters  into  the  situation, 
for  I  am  still  sleeping  and  dozing  at  the  present  moment ;  and  so 
the  mattresses  roll  down  the  shoot  and  fall  off,  to  illustrate  for 
me  the  meaning  of  TrapaTrrw/m. 

The  following  instance  shows  how  a  thought  may  be  illus- 
trated by  a  visual  image  which  apparently  has  no  connection  with 
any  actual  experience : 

This  evening  I  was  thinking  while  reading  of  how  my  advice  to  a  student 
had  miscarried.  She  wanted  to  make  a  protest  to  the  faculty  and  I,  though 
not  entirely  agreeing  as  to  the  advisability,  helped  her  to  do  it  as  best  I 
could.  The  results  were  not  satisfactory.  I  dozed  off  and  thought  how 
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protests  miscarry.  I  was  thinking  while  asleep  of  protests  to  Rome — perhaps 
in  relation  to  the  protests  of  the  vicar  apostolic  in  Challoner's  time  against 
the  actions  of  the  regulars.  I  was  reading  of  this  this  morning.  Suddenly 
I  saw  a  shower  of  dashes — as  bright  yellowish  lights  against  a  yellowish-grey 
background — and  either  heard  the  words  or  thought  of  the  meaning  ex- 
pressed by  the  words :  "all  things  topsy  turvy."  The  shower  of  lights  rep- 
resented something  turned  topsy  turvy.  I  awoke  realizing  the  appropriateness 
of  the  symbol  to  what  I  had  been  thinking  of.  I  was  also  conscious  of  a 
train  of  thought  intermediate  between  the  miscarriage  of  my  advice  and  the 
shower  of  lights,  that  I  have  not  been  able  to  recall  better  than  above 
indicated. 

Was  the  shower  of  lights  produced  ad  hoc  to  illustrate  the 
meaning  which  I  had  in  my  mind ;  or  was  it  one  of  those  things 
that  Meyers  has  termed  hypnagogic  hallucinations,  which  was 
seized  upon  as  an  illustration,  and  then  its  appropriateness  verb- 
ally expressed  by  the  words  "all  things  topsy-turvy"  ?  I  am  in- 
clined to  believe  the  latter,  though  I  would  not  maintain  it  as 
certain. 

The  following  dream  was  connected  with  a  line  of  thought 
which  was  present  an  hour  or  so  before  dozing,  and  with 
imagery  based  upon  an  experience  which  occurred  about  ten 
days  prior  to  the  dream. 

I  fell  asleep  in  my  chair  and  thought  I  saw  spread  out  before  me  various 
kinds  of  wood  arranged  according  to  size  from  very  small  to  very  large. 
This  scene  disappeared  and  was  succeeded  by  a  similar  display  of  coal.  On 
awaking  I  remembered  having  dreamed  of  another  display  of  something  else, 
before  that  of  the  wood  but  could  not  recall  what.  In  the  dream  I  thought 
I  was  studying  a  transformation  or  a  development  in  each  class  but  what  im- 
pressed me  most  was  the  distinctness  of  the  classes  and  the  number  three. 

When  I  awoke  I  sought  in  past  experience  some  connection  with  this  idea 
of  three  and  recalled  an  effort  made  a  couple  of  hours  previous  to,  fix  in 
memory  three  parties  composing  the  council  of  Nicaea  with  the  tenets  of 
each  party.  I  also  recalled  having  seen  about  ten  days  before  the  dream,  a 
miniature  mining  town  exhibited  in  the  National  Museum.5 

There  are  certain  points  in  the  theory  of  dreams  on  which  these 
hypnotic  analogies  seem  to  throw  some  light. 

i.  The  Freudian  concept  of  the  dream  as  proceeding  from 
the  experience  of  the  day  just  passed  seems  to  be  confirmed. 
Just  as  the  hypnotic  analogies  continue  a  line  of  thought  which 
we  were  following  prior  to  going  to  sleep,  so  also  the  dreams 

5  This  is  the  only  one  of  the  analogies  here  reported  which  was  not  a  per- 
sonal experience  of  the  writer's. 
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which  occur  in  the  night  are  likely  to  be  continuations  of  the 
thoughts  of  the  day.  There  is,  perhaps,  no  break  in  our  con- 
scious life;  and  though  it  ebbs  very  low  in  a  deep  sleep,  it  never 
sinks  so  low  as  to  make  a  new  start  entirely  independent  of  what 
has  gone  before. 

2.  The  Freudian  concept  of  the  censor,  instead  of  being  con- 
firmed, is  called  in  doubt.  I  must  say  that  this  concept  has 
always  seemed  rather  questionable.  It  is  poetic  and  ingenious, 
but  is  it  true? 

I  may  recall  to  your  minds  the  Freudian  expression  of  the 
concept  of  censorship. 

"The  correspondence  between  the  phenomena  of  the  censor 
and  those  of  dream  distortion,  which  may  be  traced  in  detail, 
justifies  us  in  assuming  similar  conditions  for  both.  We  should 
then  assume  in  each  human  being,  as  the  primary  cause  of  dream 
formation,  two  psychic  forces  (streams,  systems),  of  which 
one  constitutes  the  wish  expressed  by  the  dream,  while  the  other 
acts  as  a  censor  upon  this  dream  wish,  and  by  means  of  this 
censoring  forces  a  distortion  of  its  expression.  The  only  ques- 
tion is  as  to  the  basis  of  the  authority  of  this  second  instance 
by  virtue  of  which  it  may  exercise  its  censorship.  If  we  re- 
member that  the  hidden  dream  thoughts  are  not  conscious  before 
analysis,  but  that  the  apparent  dream  content  is  remembered  as 
conscious,  we  easily  reach  the  assumption  that  admittance  to 
consciousness  is  the  privilege  of  the  second  instance.  Nothing 
can  reach  consciousness  from  the  first  system  which  has  not 
first  passed  the  second  instance,  and  the  second  instance  lets 
nothing  pass  without  exercising  its  rights  and  forcing  such  alter- 
ations upon  the  candidate  for  admission  to  consciousness  as  are 
pleasant  to  itself."6 

Jung  expresses  the  same  thought  thus :  "To  what  purpose  are 
dreams  symbolic?  .  .  .  Dreams  are  symbolic  in  order  that 
we  may  not  understand  them ;  that  the  wish,  which  lurks  behind 
as  the  source  of  the  dreams,  may  not  be  understood."7 

6  Interpretation  of  Dreams,  trans,  by  Brill,  p.  121. 

7  "Wandlungen  und  Symbole"  der  Libido,  Leipzig,  1912,  p.  10. 
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This  seems  to  me  to  suggest  a  rather  complicated  mental 
mechanism.  If  you  ask  a  patient  to  write  out  all  his  dreams 
you  will  find  that  some  will  be  highly  symbolic,  and  on  analysis 
be  found  to  have  this  or  that  sexual  significance.  Besides  such 
dreams  there  are  others  which  are  openly  and  frankly  sexual, 
without  any  censorship  whatsoever  having  been  exercised.  How 
was  it  that  so  much  happened  to  escape  the  censor? 

The  hypnotic  analogies  which  I  have  reported  in  this  paper 
suggest  the  possibility  of  a  different  kind  of  mechanism.  Any 
thought  whatsoever  may  be  expressed  in  symbols,  and  is  likely 
to  be  so  expressed  if  it  is  the  last  thought  in  mind  just  before 
going  to  sleep.  Symbols  are  the  language  of  sleep,  logical  con- 
cepts the  inner  language  of  our  every-day  life.  Dreams,  there- 
fore, are  symbolic  not  that  we  may  not  understand  them,  but 
simply  because  they  must  be  expressed  in  the  language  we  are 
capable  of  using  when  we  are  asleep. 

But,  you  say,  look  at  all  the  cases  of  suppressed  wishes  that 
find  symbolic  expression  in  our  dreams — is  not  this  evidence  of 
the  censorship?  No.  It  makes  no  difference  how  you  may 
multiply  such  instances,  you  will  do  nothing  more  than  record 
facts  and  never  show  the  reason  why  such  facts  take  place  as 
they  do. 

Why,  of  course,  suppressed  wishes  find  a  symbolic  expression 
in  our  dreams.  But  this  is  not  the  whole  story.  The  sup- 
pressed desires  of  waking  life  often  find  a  simple,  non- 
symbolic  expression  in  dreams.  Furthermore,  any  thought  what- 
soever, whether  it  has  to  do  with  a  suppressed  wish  or  not,  may 
be  expressed  symbolically.  So  when  the  symbolism  of  a  dream 
happens  to  hide  from  view  the  fulfillment  of  a  suppressed  wish, 
this  is  not  to  be  taken  as  evidence  of  the  activity  of  some  mysteri- 
ous censor. 

What  looks  like  suppression  takes  place,  because  in  our  dream 
life  we  continue  the  thought  of  the  day,  whether  conscious  or 
subconscious,  in  a  symbolic  manner.  Censorship  is  the  volun- 
tary control  of  our  waking  life.  It  ceases  when  we  sleep,  and 
all  manner  of  things  find  pictorial  and  symbolic  expression  in 
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our  dreams.  There  is  no  need  of  keeping  the  censor  on  duty 
both  night  and  day. 

If  the  theory  of  censorship  does  not  account  for  the  symbol- 
ism of  dreams,  can  one  give  any  more  plausible  explanation  ? 
This,  I  think,  can  be  done,  although  I  do  not  regard  the  theory 
that  I  am  now  to  propose  as  anything  more  than  a  possibility. 
Still,  it  is  a  possibility  which  has  something  to  recommend  it,  and 
so  far  as  I  know  nothing  to  exclude  it. 

I  have  already  referred  to  the  phenomena  termed  by  Meyers 
hypnagogic  hallucinations.  I  think  most,  if  not  all,  people  have 
them,  though  comparatively  few  notice  them.  When  I  first  read 
of  the  phenomena  in  Myers'  work  on  Human  Personality,  it 
seemed  to  me  that  I  had  never  experienced  them.  It  was  not 
many  nights  after  this  that  I  noticed  them — so  far  as  I  know — 
for  the  first  time  in  my  life.  Others  to  whom  I  have  spoken 
have  professed  never  to  have  had  any  such  experiences,  but  have 
later  confessed  to  having  noticed  them.  I  think  that  these  hypno- 
gogic  hallucinations  are  rather  common,  perhaps  universal,  phe- 
nomena. 

What  have  they  to  do  with  dreams?  What  have  they  to  do 
with  the  hypnotic  analogies?  They  furnish  the  sensory  basis 
of  the  hypnotic  analogy.  When  one  is  falling  asleep  all  sorts  of 
hypnagogic  hallucinations  are  produced.  These  are  revived 
mental  images.  The  periodic  character  of  our  imagery  was  noticed 
as  long  ago  as  1859,  when  Fechner's  Elemente  der  Psycho- 
physik  was  published.  He  there  points  out  that  mental  images 
have  a  certain  periodicity,  even  though  the  periods  are  not  reg- 
ular; and  he  regards  sensation,  after  image,  and  mental  image 
as  different  stages  of  one  and  the  same  process.  Miiller  and 
Pilzecker,  in  their  classic  work  on  memory,  referred  to  the  same 
phenomenon  under  the  expression  of  the  Perseverationstendenz 
der  Vorstellungen. 

The  hypnagogic  hallucination  is  often  far  too  weird  to  be 
looked  upon  as  the  exact  replica  of  a  previous  sensation.  But 
all  such  hallucinations  have  their  origin  in  sensations,  and  we 
will  not  go  far  astray  if  we  look  upon  them  as  evidences  of  the 
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rhythmic  activity  of  the  sensory  centres.  This  activity  is  not 
the  result  of  any  one  stimulus,  but  of  the  myriads  of  stimuli  of 
a  whole  lifetime.  It  is  not  strange,  then,  that  we  should  see 
weird  sights  and  hear  strange  sounds  when  we  become  aware 
of  this  rhythmic  activity  on  falling  asleep. 

Is  this  activity  one  that  goes  on  only  when  we  fall  asleep?  I 
doubt  this  very  much.  It  goes  on  all  the  time,  perhaps,  but  only 
in  the  relative  quiet  of  incipient  sleep  are  we  aware  of  it.  It  is 
not  always  that  we  are  conscious  of  the  flow  of  blood  in  the 
middle  and  inner  ear  that  makes  us  "hear  the  silence"  of  some 
desert  spot  whence  noise  is  banished  and  where  all  sound  is 
hushed.  But  still  the  blood  always  flows,  and  the  sound  of  our 
own  ears  is  always  present,  though  it  is  not  always  heard.  And 
so,  also,  the  rhythmic  activity  of  the  sensory  centers  is  always 
present,  but  only  in  the  silence  of  sleep  do  we  become  aware 
of  it. 

This  rhythmic  activity,  and  the  hypnagogic  hallucinations  that 
it  produces,  do  not  alone  account  for  the  hypnotic  analogies  and 
the  structure  of  our  dreams.  Other  factors  enter,  and  these  are 
the  trains  of  thought  of  our  waking  life.  In  the  hypnotic  anal- 
ogies the  train  of  thought  immediately  preceding  sleep  is  the 
dominant  one.  In  the  more  complex  dreams  of  the  night,  trains 
of  thought  which  are  dominated  by  the  things  that  are  closest  to 
our  hearts  exert  their  influence  and  build  up  the  incoordinate 
fragments  produced  by  the  rhythmic  activity  of  the  sensory  cen- 
ters into  the  complicated  structure  of  our  dreams. 

Now  how  can  we  conceive  of  the  influence  of  the  trains  of 
thought  upon  our  hypnagogic  hallucinations? 

Essentially  the  same  thing  occurs  in  every-day  life.  Let  me 
give  a  few  examples.  I  am  reading  a  book.  Various  printer's 
errors  are  passed  over  unnoticed  because  the  train  of  thought  of 
the  context  assimilates  the  incoming  sensations  to  the  imagery 
of  words  demanded  by  the  context,  and  so  the  mis-spelled  words 
are  read  correctly. 

I  am  listening  to  a  lecture  in  my  native  tongue.  The  context 
makes  me  hear  distinctly  what,  if  spoken  in  an  imperfectly 
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known  foreign  language,  would  be  a  confused  jumble  of  sounds. 
To  experience  the  truth  of  this  one  has  but  to  listen  to  a  lecture 
in  a  foreign  language  where  adequate  auditory  imagery  is  not 
easily  revived  and  assimilated  to  the  incoming  sensations. 

Again,  how  easy  it  is  for  us  to  read  a  printed  book  in  a  lan- 
guage with  which  we  are  fairly  familiar!  how  hard  to  read 
the  letter  of  a  friend  in  that  same  language.  Although  if  he 
were  to  write  in  our  native  tongue  his  letter  would  be  easily  and 
promptly  read.  Our  sensory  experience  of  handwriting  in  the 
foreign  language  is  too  slight  to  allow  of  the  proper  assimilation 
of  its  contents. 

Again,  I  look  at  a  pile  of  wood  in  a  forest,  covered  with  snow. 
It  is  almost  night.  And  I  see  a  group  of  spectral  nuns  slowly 
moving  in  the  darkness.  The  phantom  disappears  in  a  moment, 
and  there  is  the  pile  of  wood  and  the  snow  hanging  over  it.  I 
cannot  now  see  the  nuns,  even  if  I  try,  though  I  see  clearly 
what  caused  my  original  illusion.  For  the  meaning — a  pile  of 
wood — now  dominates  my  mind.  Before  it  was  the  idea  or 
meaning  of  a  group  of  nuns.  It  was  this  meaning  which  aroused 
past  images  of  nuns,  and  these  were  assimilated  to  the  incoming 
sensations  and  so  the  illusion  was  produced. 

Thus  it  is  with  the  hypnagogic  hallucination  and  the  train  of 
thought.  Amid  the  many  images  that  the  rhythmic  activity  of 
the  sensory  centers  is  continually  producing,  some  one  occurs 
which  has  an  analogy  with  the  train  of  thought.  Immediately 
it  is  strengthened  by  assimilation  to  other  images  that  the  train 
of  thought  calls  forth.  And  thus  is  woven  the  fabric  of  the 
hypnotic  analogy;  and  thus,  too,  is  produced  the  more  compli- 
cated structure  of  the  dream. 

Let  us  now  conclude  with  an  analysis  of  the  logic  of  my  own 
argument.  What  have  I  done?  I  have  but  exchanged  one 
argument  from  the  resemblance  of  relations  for  another.  In- 
stead of  the  political  censor  I  have  substituted  a  fairly  well- 
recognized  mechanism  of  waking  life.  As  meaning  is  to  incom- 
ing sensations,  so  are  our  trends  of  thought  to  hypnagogic  hallu- 
cinations. Then  by  a  series  of  examples  I  have  shown  that 
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certain  hypnotic  analogies  occur  during  the  same  characteristic 
period  in  which  we  find  the  hypnagogic  hallucinations.  I  have 
pointed  out  also  a  definite  relationship  between  the  hypnotic  anal- 
ogies and  trends  of  thought  preceding  them. 

I  would  not  maintain  that  the  full  parity  of  conditions  in  the 
analogy  proposed  has  been  established.  Still,  something  has 
been  done  to  show  hypnagogic  hallucinations  bear  a  relation  to 
one's  trends  of  thought  that  closely  resembles  that  which  exists 
between  categories  of  meaning  (as  I  have  termed  them  else- 
where) and  the  incoming  sensations.  The  flow  of  thought  in 
sleep  differs  from  that  in  our  waking  life,  not  because  of  the 
activity  of  a  "censor  of  consciousness,"  but  because  sensations 
are  replaced  by  hypnagogic  hallucinations  and  these  combine  with 
our  trends  of  thought  to  produce  the  hypnotic  analogies. 
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CHAPTER  I 
METHODS  OF  RESEARCH 

Among  the  difficult  problems  of  statistical  research  is  the  de- 
termination of  an  essential  connection  between  a  given  condition 
and  the  phenomena  with  which  it  is  found  to  be  associated.  Thus 
in  medicine  it  is  often  hopeless  to  attempt  to  investigate  the  eti- 
ology of  a  disease  from  the  case  histories,  so  bewildering  is  the 
multitude  of  associations  between  possible  predisposing  factors 
and  subsequent  symptoms.  This  difficulty  is  at  times  enhanced 
by  the  added  problem :  to  what  extent  is  this  supposed  association 
between  conditions  and  symptom  due  to  heredity,  and  how  far 
is  it  influenced  by  environment? 

The  problem  of  the  causes  and  sequelae  of  feeblemindedness 
is  one  which  presents  precisely  this  type  of  difficulty.  One  may 
take  a  number  of  feebleminded  individuals  and  enumerate  a  long 
list  of  undesirable  phenomena  with  which  feeblemindedness  is 
found  to  be  associated.  But  how  do  we  know  that  there  is  any 
essential  connection  between  the  condition  and  the  symptom? 
Then  again,  one  may  show  that  morons  are  very  often  criminal ; 
but  the  morons  who  become  criminals  belong  to  a  low  social 
group,  and  how  do  we  know  that  their  delinquency  is  something 
due  to  their  feeblemindedness  and  not  to  their  bad  surroundings  ? 
The  investigation  of  the  relative  influence  of  heredity  and  en- 
vironment is  admittedly  difficult,  and  the  problem  of  feeble- 
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mindedness,  its  causes  and  sequelae,  in  relation  to  these  two 
factors  is  still  an  open  field  of  investigation. 

What  we  need,  in  the  first  place,  is  to  study  a  group  of  indi- 
viduals known  to  be  normal  and  another  group  known  to  be 
feebleminded  from  the  same  social  level.  Supposing  these  groups 
to  be  selected  at  random,  we  may  then  compare  them  in  regard 
to  the  traits  that  they  may  be  found  to  manifest.  Such  a  com- 
parison, if  made  on  the  basis  of  personal  field  work  and  investiga- 
tion, would  be  long  and  tedious.  If  the  investigator  knew  the 
mental  standing  of  the  individual  under  investigation  there  might 
be  a  subconscious  tendency  to  search  a  little  longer  and  more 
earnestly  for  the  undesirable  traits  of  those  known  to  be  feeble- 
minded. It  is,  however,  possible  to  use  the  existing  records  of 
cases  coming  to  the  clinic,  made  by  an  organization  independent 
of  the  clinic  and  often  prior  to  the  diagnosis  given  to  the  or- 
ganization by  the  clinic. 

The  use  of  existing  records  is  in  itself  a  desirable  thing,  though 
not  ideally  the  best ;  for  if  a  method  can  be  devised  of  utilizing 
the  mass  of  material  already  in  existence,  much  energy  and  labor 
will  be  saved.  The  most  serious  drawback  in  the  use  of  existing 
material  is  its  almost  invariable  incompleteness.  Negative  his- 
tories of  any  symptom  or  character  do  not  indicate  its  real 
absence.  We  cannot,  therefore,  say  that  when  such  a  character 
is  present  in  a  group  of  feebleminded  in  such  and  such  a  per- 
centage of  the  cases  that  this  percentage  represents  its  real  in- 
cidence ;  nor  can  we  say  that  when  a  given  proportion  of  normals 
have  no  history  of  the  manifestation  of  this  trait  that  it  is  absent 
in  normals  in  this  same  proportion. 

If  we  desire  absolute  values,  our  investigation  of  case  histories 
must  be  a  completely  exhaustive  search.  Very  few  existing 
records,  if  any,  are  sufficiently  complete  to  give  us  absolute  ratios 
of  incidence;  but  the  knowledge  of  absolute  ratios  of  incidence, 
though  very  desirable,  is  not  necessary  for  the  investigation  of 
many  of  our  problems.  If  we  know  only  relative  values  we  can 
learn  a  great  deal  about  the  etiology  of  conditions  in  which  we 


CONCOMITANTS  OF  AMENTIA  403 

may  be  interested.  We  can  frequently  obtain  these  relative  values 
from  case  histories  in  already  existing  records.  This  is  espe- 
cially true  of  feeblemindedness,  as  many  organizations  have 
records  of  dependent  families  with  children  known  to  be  feeble- 
minded. If,  now,  we  take  a  group  of  these  children  and  enu- 
merate the  undesirable  traits  which  they  are  found  to  possess 
and  then  take  a  group  of  normal  children  from  the  same  social 
level  and  look  for  the  incidence  of  these  traits  in  the  normals,  we 
shall  have  the  opportunity  for  instituting  a  most  valuable  com- 
parison. It  will  not  be  necessary  for  us  to  know  the  absolute 
ratios  of  incidence.  We  may  use  existing  records  if  we  can 
assume  that  they  are  likely  to  be  as  complete  for  the  normals  as 
they  are  for  the  feebleminded.  Chance  errors  will  cloud  the 
evidence  and  require  for  the  less  frequently  recurring  traits  the 
accumulation  of  a  large  number  of  cases  in  order  to  obtain  valu- 
able results,  but  for  some  traits  evidence  of  relative  preponder- 
ance may  be  obtained  with  a  moderately  large  number  of  cases. 
It  is  rather  strange  that  this  precise  thing  has  not  yet  been 
attempted  in  the  study  of  the  feebleminded. 

Throughout  the  volume  of  literature  on  this  subject  we  know 
of  no  study  based  on  the  actual  comparison  of  etiological  factors 
and  sequelae  in  a  number  of  feebleminded  and  normal  cases 
taken  from  one  social  stratum.  There  are,  indeed,  many  studies 
of  the  etiology  and  concomitants  of  feeblemindedness,  but  as  yet, 
so  far  as  we  know,  no  definite  study  has  been  made  based  on  a 
comparison  of  feebleminded  and  normals  from  the  one  environ- 
ment. The  following  study  is  based  on  the  existing  records  of 
dependent  children  that  have  been  cared  for  by  one  institution 
in  the  District  of  Columbia.  It  is  hoped  that  by  this  comparison 
some  valuable  conclusions  may  be  deduced  concerning  the  direct 
and  contributing  causes  of  feeblemindedness,  its  dread  results  of 
dependency  and  delinquency,  and  the  enormity  of  its  social  evil, 
especially  in  its  present  rapid  progress  of  propagation. 

We  decided  to  confine  the  study  to  the  children  coming  to  the 
clinic  from  this  organization  because  we  desired  to  have  them 
from  one  social  level.  All  of  these  children  were  for  some  reason 
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destitute  or  came  from  undesirable  homes.  Thus,  whether 
normal  or  feebleminded,  they  had  all  been  removed  from  a  bad 
environment,  which,  however,  had  acted  upon  different  children 
for  a  variable  period  of  time.  Their  ancestry  was  in  general  the 
parentage  of  the  lower  levels  of  society.  It  is  interesting,  there- 
fore, to  see  how  cases  diagnosed  clinically  as  normal  and  those 
classed  as  feebleminded  will  compare  with  each  other  when 
normalmindedness  and  feeblemindedness  both  operate  under 
similar  conditions.  The  evidence  will,  of  course,  be  clouded  by 
incomplete  histories.  Besides  the  incompleteness  of  the  history, 
a  further  clouding  will  arise  from  the  fact  that  many  of  these 
children  have  for  a  variable  period  of  time  been  cared  for  in 
private  homes  or  institutions ;  but  since  this  is  true  of  all,  it  will 
cloud  rather  than  bias  the  results,  for  all  the  children,  whether 
normal  or  feebleminded,  have  been  under  custody  for  a  longer 
or  shorter  period  of  time. 

The  traits  picked  out  for  study  were  chosen  in  a  purely  em- 
pirical fashion.  By  going  through  the  records  of  the  cases  we 
noted  such  traits  as  seemed  "undesirable"  in  the  patient's  history. 
These  traits  wers  classified  by  a  kind  of  card-index  system,  and 
later  grouped  in  tables  given  below. 

The  following  are  the  chief  characteristics  which  occurred 
with  sufficient  frequency  to  be  made  objects  of  special  mention  :— 

Alcoholism. — This  factor  we  have  noted  in  the  child,  in  the 
mother,  in  the  father,  in  both  parents,  and  in  other  relatives. 
It  is  frequently  associated  with  defective  offspring.  The  abuse 
of  alcohol  produces  decided  tissue  alterations  in  the  nervous  and 
vascular  systems.  With  such  progenitors,  children  would  seem 
to  have  a  predisposition  to  serious  mental  afflictions.  According 
to  Berkley,  while  the  first  children  of  the  drunkard's  family  may 
be  normal,  the  later  ones,  coming  after  the  habit  has  become  con- 
firmed, are  most  liable  to  be  not  only  feebleminded  but  even  im- 
beciles and  idiots. 

Drugs. — The  abuse  of  certain  drugs  acts  in  nearly  the  same 
way  as  the  abuse  of  alcohol.  The  weakening  of  the  cell  proto- 
plasm of  the  progenitor  naturally  results  in  deficient  offspring. 
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Environment. — This  factor  concerns  the  actual  living  con- 
ditions of  the  patient — the  home  surroundings,  the  atmosphere, 
healthy  or  unhealthy  for  normal  mental,  moral  and  physical  de- 
velopment, and  the  opportunities  for  schooling.  As  has  been  said, 
the  fate  of  a  child  predisposed  to  feeblemindedness  is  often  sealed 
by  his  environment.  While  this  factor  can  hardly  be  called  actu- 
ally causative,  it  is  at  least  contributive.  In  the  statistical  tables 
accompanying  this  paper  we  have  this  cause  labeled  "Home  Con- 
dition," and  subdivided  according  to  intensity — bad,  filthy,  and 
immoral ;  bad,  meaning  that  there  was  no  home  or  no  supervision, 
or  that  conditions  generally  were  not  conducive  to  normal  devel- 
opment; filthy,  means  actual  dirt  and  destitution;  immoral,  means 
that  the  home  assumed  the  character  of  a  disorderly  house. 

Delinquency. — This  is  obviously  a  result  rather  than  a  cause, 
and  yet  it  has,  perhaps,  its  etiological  significance.  Sexual  ex- 
cesses, when  attended  by  specific  disease,  will  have  a  decided  in- 
fluence on  the  mentality.  Delinquency,  however,  is  undoubtedly 
more  common  as  a  result  than  as  a  cause. 

Feeblemindedness  and  Insanity. — The  records  at  our  disposal 
were  not  adequate  to  the  demands  of  an  investigation  of  Men- 
delian  heredity.  Such  records  must  be  made  by  those  who  have 
clearly  in  mind  the  problem  of  heredity.  Chance  noting  of  the 
fact  that  someone  in  the  family  was  said  to  have  been  feeble- 
minded throws  but  little  light  on  the  problem  of  heredity.  We 
have,  however,  given  the  data  on  this  matter  at  our  disposal,  lest 
we  should  seem  to  pass  over  so  important  a  matter. 

Epilepsy. — According  to  Sturrock,  "Epilepsy,  too,  furnishes 
its  quota  of  habituals.  In  some  cases  the  actual  manifestations 
of  the  disease  have  been  viewed  in  the  light  of  disorderly  con- 
duct. In  most  cases  it  is  the  accompanying  feeblemindedness 
that  produces  delinquency,  but  even  the  disability  resulting  from 
the  purely  physical  effects  of  the  disease  tends  to  loss  of  employ- 
ment and  subsequent  delinquency."1 

Illegitimacy. — Here  we  have  a  tremendous  social  evil — the 
cause,  the  result,  and  the  attendant  circumstance  of  much  of 
the  feeblemindedness.  Inasmuch  as  promiscuity  of  sexual  rela- 
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tions  results  in  mind-destroying  diseases,  it  is  a  cause;  but  the 
fact  that  the  offenders  in  this  line  are  in  a  majority  of  cases 
mentally  irresponsible  would  indicate  that  it  was  more  a  result. 
In  any  case,  feeblemindedness  and  illegitimacy  are  closely  allied 
and  constitute  a  serious  menace  to  human  welfare.  Akin  to  this 
we  have  the  factor  of  the  immorality  of  the  parents. 

Miscarriages,  Still  Births  and  Premature  Deliveries. — The 
noting  of  these  facts  in  a  feebleminded  history  is  essential,  inas- 
much as  continued  irregularities  of  this  nature  may  be  indicative 
of  parental  syphilis. 

Syphilis — In  the  popular  opinion  syphilis  and  paresis  are  re- 
sponsible for  a  goodly  percentage  of  feeblemindedness.  Not  only 
the  frequency  with  which  we  find  a  syphilitic  history  in  connec- 
tion with  a  feebleminded  case,  but  also  the  fact  that  dread  results 
seem  but  the  natural  result  of  such  a  disease,  account  for  the 
popular  opinion  on  its  force  as  an  etiological  factor. 

Tuberculosis. — This  is  the  last  factor  which  we  consider.  Ac- 
cording to  Goddard,  tuberculosis  has  no  direct  effect  as  the  cause 
of  feeblemindedness.  Whether  or  not  it  may  be  indirectly  a 
cause  cannot  be  stated.  Tredgold  thinks  that  it  sometimes  may. 

In  making  the  diagnosis  of  feebleminded,  various  tests  were 
relied  upon :  general  information,  ability  to  profit  by  educational 
opportunity,  performance  tests,  and  mental  tests.  In  the  cases 
numbered  411  or  below,  the  Huey  Revision  of  the  Binet-Simon 
tests  was  used;  the  Yerkes-Bridges  scale,  in  those  marked  412  or 
above.  Between  the  group  of  normal  and  feebleminded  the 
clinic  has  the  record  of  a  goodly  number  of  borderline  or  retarded 
cases.  Many  examiners  would  have  been  inclined  to  put  some  of 
these  borderline  cases  in  the  feebleminded  group ;  very  few  would 
dispute  the  diagnosis  of  feebleminded  in  the  cases  made  use  of  in 
this  study.  The  borderline  group  were  not  used  at  all,  for  it  was 
thought  desirable  to  make  a  comparison  between  those  giving  de- 
finitely normal  responses  and  those  definitely  subnormal  or  feeble- 
minded. 

1  Journal  of  Mental  Science,  1913,  XLIX,  314. 
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CHAPTER  II 
HISTORY  OF  THE  PROBLEM 

Careful  observation  of  the  works  of  the  past  fifty  years  on 
the  etiology  of  feeblemindedness  shows  to  what  extent  and  in 
what  lights  the  subject  has  been  handled.  In  1853  Moreau 
de  Tours  contributed  to  the  study  an  article  entitled,  "Memoire 
sur  les  Causes  Pre-disposantes  Hereditaires  de  ITdiotie  et  de 
1'Imbecilite."  In  this  he  gave  the  results  of  132  cases  which 
he  had  observed.  He  thought  that  25  of  these  were  due  to  what 
he  termed  "la  folie,"  21  to  convulsions,  12  to  alcoholism,  10  to 
hysteria,  10  to  idiocy,  9  to  tuberculosis,  7  to  epilepsy,  6  to  stra- 
bismus, 5  to  shock  of  pregnant  mother;  paralysis  and  scrofula 
were  each  responsible  for  4.  The  remaining  factors,  including 
apoplexy,  brain  fever,  eccentricity,  asthma,  and  goitre,  are  cred- 
ited with  but  i  to  3  cases  each  and  appear  to  have  no  special 
etiological  importance. 

J.  B.  Richards,  in  his  "Causes  and  Treatment  of  Idiocy" 
(1856),  presents  the  following  causes  in  order  of  importance: 
Abuse  of  procreative  power,  intemperance,  intermarriage  of 
blood  relations,  the  low  physical  conditions  and  lessened  vitality 
of  the  father  at  time  of  copulation,  innutritions  diet,  fright  of 
pregnant  mother.  He  emphasizes  the  transgression  of  the  moral 
law,  and  concludes  with  the  general  statement,  "Like  begets  like." 

Abbott's  "Handbook  of  Idiotcy,"  published  in  London  in 
1857,  gives  a  very  general  vague  treatise  on  congenital  and  acci- 
dental causes,  with  no  observations  on  any  specific  cause. 

In  "Idiocy:  Its  Why  and  Wherefore"  (1858)  Dr.  Howe  re- 
ports: "The  prevalent  existence  of  idiocy  in  society  is  evidence 
that  a  very  large  class  of  persons  ignore  the  conditions  upon 
which  alone  health  and  reason  are  given  to  man." 

In  the  Edinburgh  Medical  Journal,  1862,  we  have  "The  Con- 
nexion Between  Twin  Births  and  Idiocy."  This  is  simply  a 
recital  of  cases  showing  the  association  of  plural  births  and  mal- 
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formation,  physical  and  mental.  Following  this  we  have  an 
article  on  "Difficult  Parturition  as  a  Cause  of  Idiocy."  Pressure 
on  the  head  in  maternal  passages,  pressure  caused  by  reverse 
presentation  and  urging  by  forceps  are  the  three  assigned  factors. 

In  his  article  "On  Idiocy  and  its  Relation  to  Tuberculosis" 
J.  H.  Devon  gives  us  some  interesting  statistics.  At  Earls- 
wood  Asylum  39.8  per  cent,  of  the  whole  mortality  was  due  to 
phthisis,  and  the  majority  of  the  victims  were  from  15  to  20 
years  of  age.  From  post-mortem  examinations  it  was  found 
that  62  per  cent,  were  subject  to  tubercular  deposit.  In  a  large 
number  of  cases  the  progenitors  had  manifested  a  tubercular  con- 
dition, and  in  some  cases  the  tuberculosis  of  the  parents  had  been 
the  prime  cause  of  the  idiocy  of  the  offspring.  In  31  per  cent,  of 
the  cases  of  idiocy  under  his  care,  tuberculosis  definitely  existed 
in  the  family  of  the  progenitors. 

"Idiocy  as  the  Effect  of  Social  Evils  and  as  the  Creative 
Cause  of  Physiological  Education,"  by  E.  Seguin,  strikes  a  new 
phase  of  the  question.  This  is  an  association,  not  of  idiocy  and 
poverty,  but  rather  idiocy  and  fashion.  With  vigor  he  denounces 
the  evils  of  society  and  the  injurious  customs  of  the  woman  of 
fashion.  To  him  tight-lacing  and  the  nervous  tension  of  city 
life  are  the  causes  of  feeblemindedness  and  all  fashion's  norm 
seems  to  tend  to  none  or  imperfect  offspring. 

In  1885  Bourneville  and  Seglas  joined  in  a  study  of  three  fam- 
ilies, the  histories  of  which  were  to  show  the  role  of  heredity  in 
the  etiology  of  idiocy.  The  first  family  consisted  of  three  idiot 
brothers,  with  a  feebleminded  mother.  The  second  is  the  result 
of  a  consanguineous  marriage.  The  parents  are  eccentric  and 
the  siblings,  seven  in  number,  all  idiots.  In  the  third  family  the 
father  is  feebleminded,  epileptic,  and  alcoholic;  the  paternal 
grandmother,  alcoholic;  the  paternal  grand-aunt,  imbecile;  the 
father's  cousin  died  of  convulsions ;  the  mother  is  feebleminded ; 
the  maternal  grandmother,  alcoholic;  and  of  the  five  children, 
one  is  epileptic,  one  feebleminded,  two  idiot  epileptics,  and  one 
born  dead. 
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In  "The  Influence  of  Hereditary  Predisposition  in  the  Produc- 
tion of  Imbecility,"  by  Beach,  we  have  another  series  of  statistics 
on  this  phase  of  the  question.  Of  836  cases,  637,  or  76  per  cent, 
show  a  history  of  hereditary  predisposition.  The  following  are 
given  as  the  chief  causes  of  imbecility:  intemperance,  insanity, 
imbecility,  epilepsy,  phthisis,  chronic  neuralgia,  paralysis,  brain 
disease,  excitability,  extreme  nervousness,  cancer,  deafmutism, 
suicide,  masturbation  of  father,  and  prostitute  mother.  Beach, 
in  another  article,  "Causes  of  Idiocy  and  Imbecility  Due  to  In- 
herited Syphilis,"  presents  some  observations  on  another  factor. 
His  conclusion,  however,  is :  "Syphilis  is  not  a  common  exciting 
cause  of  imbecility,  but,  according  to  Heufner,  hereditary  pre- 
disposition to  nervous  diseases  appears  to  exert  an  influence  in 
determining  the  syphilitic  person  toward  the  nervous  system.  .  .  ." 

George  H.  Savage  deals  with  the  same  factor.  In  the  cases 
which  he  presents,  associating  syphilis  and  feeblemindedness,  he 
considers  syphilis  as  an  explanation  rather  than  as  a  cause. 

Shuttleworth,  too,  has  contributed  to  this  subject.  From  his 
statistics  he  draws  the  following  conclusion :  "So  far  as  my  own 
limited  experience  of  the  matter  extends,  the  relation  of  inherited 
syphilis  to  idiocy  and  imbecility  would  appear  to  be  rather  that 
of  progressive  pathological  change  than  of  original  formative 
defect." 

A  little  later,  in  1888,  we  have  a  contribution  by  Beach  to  the 
American  Journal  of  Insanity,  entitled  "Some  Uncommon 
Causes  of  Imbecility."  Among  these  uncommon  causes  we  have 
syphilis,  consanguinity,  and  chronic  neuralgia.  In  his  views  con- 
cerning the  infrequency  of  consanguinity  as  a  causative  factor 
he  quotes  statistics  of  Doctors  Langdon  Down,  Shuttleworth, 
and  Ireland  to  uphold  his  opinion.  The  three  general  conclusions 
which  Doctor  Beach  comes  to  in  his  paper  are :  i .  In  the  produc- 
tion of  imbecility  generally  two  or  more  causes  act  together;  2. 
The  sins  of  the  father  are  visited  on  the  children;  3.  To  lessen 
imbecility,  improve  the  physical,  moral,  and  intellectual  con- 
ditions of  the  parents  and  future  parents. 

Piper,  in  his  "Zur  Aetiologie  der  Idiotic,"  contributes  nothing 
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new  to  the  subject.  His  paper  is  but  a  general  study  with  ob- 
served cases  and  the  causative  factors  they  represent. 

Barr,  in  treating  the  influence  of  heredity  on  idiocy,  in  1895, 
collected  the  opinions  of  several  authorities.  Ireland  says :  "Of 
all  known  diseases,  perhaps  idiocy  is  most  frequently  propagated 
by  heredity."  Moreau  of  Tours  affirmed  that  heredity  was  found 
in  nine-tenths  of  his  cases,  but  gave  no  statistics.  George 
Wellington  Gratham  considered  heredity  the  chief  agent  in  pro- 
duction of  idiocy.  His  statistics  show  but  18  per  cent.,  but  he 
is  convinced  that  the  taint  exists  in  a  far  greater  proportion. 
Shuttleworth  says:  "My  opinion  is  that  heredity  plays  a  very 
important  part  in  the  production  of  idiocy,  though  we  cannot 
prove  the  frequency  by  statistics  or  completely,  as  the  fact  is 
impressed  on  one's  mind  by  intercourse  year  after  year  with  the 
relatives  of  acknowledged  idiots  and  imbeciles."  Fletcher  Beach 
made  studies  at  Darenth,  and  found  heredity  in  70  per  cent,  of 
these  cases.  Doctor  Isaac  N.  Kerlin  (1880)  presented  a  paper, 
"Causation  of  Idiocy  Based  Upon  the  Analysis  of  100  Idiots  and 
Imbeciles."  Twenty-eight  per  cent,  were  caused  by  inheritance 
and  57  per  cent,  by  various  nervous  diseases.  In  Doctor  Barr's 
own  experience,  of  1,044  idiot  families,  397,  or  38  per  cent.,  had  a 
history  of  insantiy  or  imbecility  and  225,  or  21^  per  cent  were 
afflicted  with  various  neuroses. 

John  B.  Chapin,  in  dealing  with  the  same  subject,  comes  to 
the  following  conclusions:  "i.  Physical  characteristics — those 
distinguishing  the  human  species — are  transmissible  as  an  in- 
heritance. 2.  Knowledge,  genius  and  culture  are  not  an  inherit- 
ance, but  depend  rather  on  influence,  education,  and  environ- 
ment; mental  receptivity  is  transmissible;  psychical  qualities  are 
not  necessarily  an  inheritance  requiring  favorable  surroundings 
and  circumstances  for  growth  and  development.  3.  Insanity  as 
a  disease  is  not  transmissible  by  inheritance,  but  may  be  acquired 
or  evolved  from  a  neurotic  heredity  as  a  basis.  4.  A  neurotic 
predisposition  is  transmissible  by  inheritance,  but  there  is  no 
absolute  rule  that  it  will  be  transmitted  in  any  given  case.  5. 
Inheriting  of  neurotic  temperaments  is  most  conducive  to  the 
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creation  of  a  neurotic  heredity.  6.  Idiocy  and  imbecility  may  be 
a  defect  having  an  origin  in  consanguineous  marriage,  pre-natal 
conditions,  accidents,  arrested  development,  infantile  meningitis, 
tuberculosis,  lack  of  potency  on  the  part  of  one  of  the  parents 
from  an  unexplainable  cause." 

Bicknell's  statistics  show  248  families,  887  individuals,  395 
males,  and  222,  or  56.2  per  cent.,  feebleminded,  and  492  females, 
340,  or  69  per  cent.,  feebleminded.  His  study  likewise  shows  the 
prevalence  of  illegitimacy. 

Dewey  is  very  clear  in  his  view  on  the  factor  under  discussion. 
He  remarks :  "I  do  not  say  that  in  all  cases  where  insanity,  ner- 
vous disease,  epilepsy,  suicide,  etc.,  appear  in  the  same  family 
they  are  necessarily  inherited  or  communicated,  but  when  the 
facts,  clearly  established  .  .  .  show  that  more  than  50  per  cent, 
of  the  patients  have  near  relatives  insane  we  must  recognize  this 
factor,  and  in  considering  the  workings  of  mental  contagion  we 
must  recognize  the  factor  of  a  predisposition  existing." 

Baily  divides  "The  Etiology  of  Arrested  Mental  Development" 
into  three  headings:  I,  Pre-natal;  II,  At  Birth;  and  III,  Post- 
Natal.  Under  the  first  we  have  degenerate  parents,  idiotic  par- 
ents, tubercular  parents,  alcoholic  parents,  syphilitic  parents,  and 
violent  emotions  and  traumatism  of  pregnant  mother.  Under 
the  second  we  have  the  unskilful  use  of  forceps.  Under  the  last, 
post-natal,  we  have  traumatic,  toxic,  and  nutritional  diseases  of 
the  brain. 

As  our  references  grow  more  recent  the  articles  assume  a  more 
specific  and  less  general  character. 

In  1901  Gamier  and  Wahl  published  a  "Contribution  a  1'etude 
medico-legale  des  imbeciles  prostitutes  et  vagabondes."  These 
cases  are  cited  to  show  imbecility  as  a  cause  rather  than  a  result 
of  prostitution,  although  by  other  authorities  it  is  considered  as 
both. 

Bezzola,  in  the  same  year,  presents  a  statistical  investigation 
into  the  role  of  alcohol  in  the  origin  of  innate  imbecility,  together 
with  his  very  definite  opinion  that  alcohol  injures  the  human 
germs  of  procreation. 
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Wagner  and  Jaurez  have  likewise  contributed  a  general  article 
"On  the  Poisonous  Action  of  Alcohol  in  Some  Nervous  and 
Mental  Diseases"  (1901). 

In  an  article  written  by  Lucien  G.  Rabinovitch  for  the  Journal 
of  Mental  Pathology,  1901,  we  again  have  the  usual  list  of 
causes :  hereditary  degeneracy,  psychoses  and  psycho-neuroses  of 
the  parents,  acute  infectious  and  contagious  diseases  of  the 
mother  during  pregnancy,  syphilis,  auto-infection,  myxoedema, 
acute  infectious  diseases  during  childhood,  and  alcoholism  of  the 
parents.  The  last-named,  alcoholism,  is  considered  the  major 
cause,  and  this  opinion  is  substantiated  by  a  presentation  of  the 
cases  in  Doctor  Magnan's  wards  in  St.  Anne's  Asylum,  Paris. 

In  the  next  year,  1902,  we  find  a  study  in  heredity,  by  Krauss. 
His  conclusions  on  the  subject  are :  "Out  of  propagated  weakness 
there  cannot  come  strength;  out  of  defects  there  cannot  come 
perfection.  To  me  heredity  is  nothing  more  than  a  mirror  re- 
flecting from  one  generation  to  another  the  grace,  beauty,  and 
strength,  or  else  the  coarse,  ugly,  defective  features  of  the  one 
standing  before  it."1 

Jones,  in  the  same  year,  increased  the  volume  if  not  the  im- 
portance of  the  already  abundant  literature  on  the  subject  of 
"Mental  Dissociation  the  Result  of  Alcohol."  The  title  implies 
his  attitude  toward  the  matter. 

In  1904  Kuhlmann  published  "Experimental  Studies  in  Mental 
Deficiency."  This  presented  three  imbecile  cases  and  six  feeble- 
minded cases  and  the  results  of  their  mental  examinations. 

"Causation  of  Mental  Defect  in  Children,"  by  Potts  (British 
Medical  Journal,  for  1905),  contributes  the  following:  Phthisis 
has  a  contributing  influence  in  30  per  cent,  of  cases.  Also,  in  31 
per  cent,  was  found  an  alcoholic  inheritance.  Traumatism  is  a 
contributing  but  rarely  a  direct  cause.  Generally  it  is  bound  with 
a  history  of  phthisis  or  alcoholism.  Illegitimacy  is  undoubtedly 
a  cause  of  mental  weakness,  except  in  the  most  depraved  of  in- 
stances. Attempted  abortion  is  another  cause.  The  age  of 
parents  doubtless  makes  a  difference,  but  is  not  sufficient  explan- 

1  Am.  Journ.  of  Insan.  1902,  LVIII,  607. 
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ation  in  itself.  Consanguinity  accounts  for  but  few  cases;  it 
merely  emphasizes  the  modern  view  that  if  there  is  an  unfavor- 
able strain  such  a  marriage  accentuates  it.  Nervous  diseases 
other  than  the  insanity  group,  syphilis,  cardiac  disease,  and  can- 
cer— these,  except  perhaps  cancer,  are  but  occasional  causes,  and 
as  a  rule  are  linked  with  other  factors.  Too  early  education, 
especially  unaccompanied  by  manual  training,  and  malnutrition 
may  also  act  as  causes. 

In  1906  Jones  published  another  article  on  Alcoholism  as  a 
factor:  "Mental  Degradation,  the  Result  of  Alcohol."  His 
statistics  can  be  arranged  in  the  following  table : 

MEN.  WOMEN. 

Asylums  . .  22.7%  9.4%  due  to  alcoholism 

Private  Patients  ..    16.7%  S.6%     "    " 

Pauper  ..  23.696  9.6^0     " 

Dinckelacker,  in  a  study,  "Uber  Kriminelle  Frauen,"  in  1911, 
found  13  out  of  22  criminal  women  examined  by  him  feeble- 
minded. 

A  year  later,  in  a  similar  study,  Sullivan  found  that  of  25  pros- 
titutes, 9  had  a  mentality  of  12;  8,  of  10;  and  8  only,  of  15. 
In  a  second  study,  "Criminelles  Recidivistes,"  1 1  of  24  cases  had 
a  mentality  of  from  10  to  12  years,  and  6  had  a  mentality  of 
from  12  to  15  years.  The  author  concludes:  "It  is  necessary  to 
look  for  a  pathological  element  in  order  to  explain  the  anti-social 
activity  of  these  delinquents."1 

Goddard  and  Hill  gave  in  1912  the  results  of  the  Binet  tests 
on  56  delinquent  girls: 

I 8  years 

12 9       " 

14 10      " 

14 ii       " 

II    12         " 

14 13 

The  histories  of  these  individuals  and  their  families  are  his- 
tories of  drunkenness  and  excessive  immorality,  accompanied  by 
exceedingly  low-grade  mentality. 

xAnnee  psychol.,  1912,  XVIII,  341. 
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Sichel  (Der  Geisteszustand  der  Prostituten,  1913)  found 
feebleminded  31.6  per  cent,  of  the  prostitutes  who  visited  the 
dermatological  clinic  at  Frankfurt-a.-M.  He  gives  the  follow- 
ing comparative  table  of  his  results  and  those  of  two  other 
universities : 

Investigator : 

BONHOFFER    MULLER         SlCKEL 

No.  of  Cases  Studied 190  Not  Given        152 


Imbecility,  Idiocy 3l-l%  30.0%         31.6% 

Hysteria  Epilepsy,  Pathological 

Instability,    Psychopathy. .  .  13.2  38.               23.7 

Hysteria  and  Imbecility 10.5 

Alcoholism    21.0  12.0              2.0 

Hebephrenia    i.o 

Paresis   I  .o 

Other  diseases —                                     0.6 

Undiagnosed   3.3 

No  pathological  symptoms 32.0  20.0             28.3 

In  1913  Addams  wrote  an  article  on  the  "Relation  of  Feeble- 
mindedness to  Delinquency."  His  opinion  is  that,  while  the  de- 
fective child  is  not  naturally  bad,  he  is  apt  to  become  bad  because 
too  much  is  expected  of  him.  The  greatest  problem  is  that  of 
the  feebleminded  girl  of  child-bearing  age,  for  she  is  the  object 
of  pursuit  by  licentious  men,  whereas  a  feebleminded  man  is  not 
at  all  attractive  to  any  normal  woman. 

Martin's  "Etudes  sur  1'Enfance  Coupable,"  1913,  is  a  study 
of  the  child  prisoners  of  St.  Paul  Prison,  Lyons.  It  gives  the 
number  of  commitments  for  each  year  from  1901-1912,  the  ages 
of  the  delinquents,  the  forms  of  their  delinquency,  and  the  type 
of  families  from  which  they  come.  The  factor  of  bad  environ- 
ment assumes  prime  importance. 

Otis'  results  of  "The  Binet  Tests  applied  to  Delinquent  Girls," 
1913,  are: 

Defective    77         45% 

Morons    52         30% 

Presumably  Normal 43         25% 

Total  tested 172 
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In  1914  was  published  a  very  interesting  "Comparative  Study 
of  the  Intelligence  of  Delinquent  Girls,"  by  Bronner.  The  com- 
parison was  between  a  group  of  delinquents  and  three  other 
groups— i.  Freshmen  and  sophomore  students  at  Teachers'  Col- 
lege and  Barnard  College;  2,  Members  of  girls'  evening  clubs, 
settlement  classes,  and  Y.  W.  C.  A.  centers  in  the  districts  from 
which  the  delinquents  came ;  and,  3.  Those  engaged  in  domestic 
service.  The  problem  is  to  determine  the  intellectual  status  of  a 
group  of  delinquent  girls  as  compared  with  the  intellectual  status 
of  several  other  groups  representing  varying  degrees  of  education 
and  engaged  in  occupations  requiring  varying  degrees  of  intelli- 
gence and  ability.  The  results  are: 

Delinquents  much  poorer  in  ability  than  Group  I 

<«  ((  (I  l(  (f  II  «         TT 

on  a  par  in  general  intelligence  with  Group  III. 
Therefore,  mental  deficiency  is  not  the  sole  and  absolute  deter- 
mining cause  of  delinquency. 

Sturrock,  in  "The  Mentally  Defective  Criminal"  (Journal  of 
Mental  Science,  1913),  upholds  segregation  for  the  prevention 
of  the  acquisition  of  criminal  habits  by  the  imbecile  and  higher 
grade  defective.  He  considers  the  vicious  tendencies  of  the 
defective  criminal  as  much  environmental  as  inherent. 

Anderson,  in  a  similar  study,  finds  30  per  cent,  of  100  crim- 
inals "feebleminded,  mentally  defective  individuals."1 

Pyle,  using  his  own  group  tests,  found  that  87^  per  cent,  of 
240  delinquent  girls  measured  "no  better  than  the  average 
13-year-old  children."2 

"Psychological  Tests  as  Applied  to  Criminal  Women"  is  an 
interesting  study  of  the  same  phase  of  the  question.  The  author, 
Weidensall,  finds  that  of  200  of  these  women,  only  57  per  cent, 
could  pass  the  12-year-old  tests  of  Goddard's  1908  Binet  Series. 
The  average  mental  age  was  10.07.  However,  as  the  average 
mental  age  of  normal  school  girls  was  but  11.49,  and  that  of  the 
University  of  Chicago  and  Vassar  girls  10.75,  it  is  obvious  that 
the  tests  are  inefficient.  The  motor  co-ordination  tests  and  asso- 

1  Boston.  Med.  and  Surg.  J.,  1914,  LXXI,  343. 
2Psychol.  Clinic,  1914,  viii,  145. 
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ciation  of  ideas  were  better.  Delayed  reaction  time,  narrowness 
of  memory  span,  failure  to  sort  cards  and  learn  to  draw  stars 
in  the  mirror,  etc.,  as  well  as  college  women,  may  perhaps  be  true 
of  the  normal  working  girl.  Until  the  latter  are  tested  we  can- 
not say  that  these  girls  are  subnormal. 

Now  we  come  to  a  more  novel  association,  "Tuberculosis  in 
Relation  to  Feeblemindedness,"  written  by  Bryce  for  the  New 
York  Medical  Journal,  1916.  In  this  article  he  gives  not  only 
his  own  views  but  also  those  of  Tredgold  and  Goddard.  Tred- 
gold  considers  ancestral  tuberculosis  rarely  the  direct  and  sole 
cause  of  amentia,  but,  like  alcoholism,  an  important  indirect  and 
contributory  cause.  In  cases  of  amentia  he  found  a  tendency 
to  tuberculosis  lesions  in  families  of  34%.  Moreover,  he  ob- 
serves that  the  death  rate  from  tuberculosis  is  nearly  four  times 
as  great  among  aments  as  among  normals.  Goddard  bases  his 
conclusions  on  327  cases  whose  family  histories  he  studied : 

Certain  heredity — 164,  or  54%  (many  relatives  feebleminded) 
Probable  heredity — 34,  or  11.3%  (some  relatives  feebleminded) 
Neuropathic  ancestry — 37,  or  12%  (family  histories  showed 

various  brain  affections,  from  apoplexy  to  blindness) 
Accidental  cases — 57,  or  19% 
Unaccounted — 8,  or  2.6% 

While  tuberculosis  was  present  in  324  cases,  in  but  2.8%  of  these 
was  the  germ  sufficiently  evident  to  justify  noting  it  on  the  chart. 
Goddard  accounts  for  this  prevalence  by  the  contagious  nature 
of  the  disease  and  the  low  social  order  of  the  people.  From  this 
fact  he  concludes  that  feebleminded  stock  is  primitive  and  pos- 
sessed of  animal  strength,  and  hence  to  some  extent  immune  from 
disease.  Bryce  observes  that  the  disease  is  a  disease  of  house 
life  and  not  of  the  pioneer  shack,  and  that  the  stress  of  urban 
life  and  artificial  methods  are  common  causes  of  both  tuberculosis 
and  feeblemindedness. 

Dr.  Knopf's  article,  "Is  There  Any  Relation  Between  Tuber- 
culosis, Mental  Disease,  and  Mental  Deficiency?"1  considers  the 
same  association.  From  the  opinions  of  many  authorities,  he 

i  Med,  Rec.  N.  Y.,  1917,  XCI,  i. 
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concludes  that  tuberculosis  as  a  cause  is  without  foundation,  but 
it  may,  however,  be  a  result. 

"Psychoneuroses,  Psychoses,  and  Mental  Deficiency  in  Two 
Thousand  Cases,  Considered  Especially  From  the  Standpoint  of 
Etiological  Incidents  and  Sex"  (1917),  an  article  written  by 
Gordon  for  the  American  Journal  of  Insanity,  considers  the 
etiological  factors  as  provocative  causes  of  a  physical  character 
— alcohol,  excessive  indulgence  in  cigarettes,  and  masturbation. 

Stevens,  in  his  "Causes  of  Feeblemindedness"  (1917),  remarks 
that  amentia  is  the  outcome  of  environmental  conditions  which 
act  either  upon  the  individual  after  conception  or  upon  the  germ 
cells  of  the  parents,  and  these  factors  are  pathological  agents. 
The  most  important  contributing  causes  of  feeblemindedness  are 
social  diseases.  From  a  study  of  100  cases,  82,  on  autopsy,  show 
gross  pathological  changes  entirely  adequate  to  cause  feeble- 
mindedness. Parental  syphilis  is  given  as  a  factor  of  importance. 
In  conclusion,  Stevens  declares  that  the  concept  of  inheritance 
must  not  be  invoked  until  the  report  of  the  autopsy  has  been 
absolutely  negative  for  pathological  changes.  How  different  is 
this  view  from  that  of  Goddard,  who,  in  his  study  of  the  Vine- 
land  cases,  laid  chief  emphasis  on  the  factor  of  heredity. 

In  Glueck's  study  of  admissions  to  Sing  Sing  we  find  an 
enumeration  of  the  hereditary  factors  of  the  defective  group  of 
criminals.  These  were  alcoholism  of  parents,  and  tuberculosis, 
insanity,  epilepsy,  and  deafness  of  relatives;  but  no  comparison 
was  made  between  the  hereditary  factors  in  the  feebleminded 
and  intellectually  normal  criminals. 

One  of  the  most  extensive  studies  of  feeblemindedness  from 
the  hereditary  point  of  view  is  Goddard's  work,  "Feebleminded- 
ness :  Its  Causes  and  Consequences."1  Goddard  here  brings  for- 
ward evidence  which  seems  to  show  that  feeblemindedness  is  a 
Mendelian  recessive.  This  is  done  by  classifying  children  in 
groups  according  as  one  or  both  parents  were  normal  or  feeble- 

1  Herbert    Henry    Goddard.    Feeblemindedness:    Its    Causes    and    Conse- 
quences.   New  York,  1914.    pp.  xii  -f-  599- 
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minded  and  their  grandparents  also  were  normal  or  feeble- 
minded. Thus  were  formed  the  various  possible  modalities  of 
Mendelian  inheritance.  Theoretically  each  modality  should  have 
in  it  a  certain  percentage  of  the  cases  investigated.  Thus  it  was 
possible  to  compare  the  number  of  children  which  should  be  in 
a  certain  group,  if  the  inheritance  were  based  on  Mendel's  law, 
with  the  number  actually  found.  The  correspondence  between 
observed  and  calculated  values  was  so  close  that  Goddard  felt 
that  feeblemindedness  was  mainly  due  to  heredity  and  that  little 
was  left  to  be  accounted  for  by  other  etiological  factors.  The 
conclusion  would  have  been  better  established  had  Goddard  relied 
upon  objective  tests  in  making  his  diagnosis.  Unfortunately, 
however,  they  were  made  by  the  general  impression  of  social 
workers  trained  in  his  way  of  thinking,  and  then  he  himself 
revised  their  conclusions.1  In  this  way  it  is  possible  that  all  un- 
consciously facts  were  made  to  conform  with  theory,  and  the 
closeness  of  agreement  between  "observation"  and  theory  simply 
shows  how  subjective  factors  may  mould  data  to  fit  preconceived 
notions  when  they  are  not  checked  up  by  objective  tests.  God- 
dard's  problem  must  be  reinvestigated  by  actually  testing  every 
single  member  of  a  large  number  of  families.  When  this  is  done 
we  shall  probably  find  a  type  of  feeblemindedness  which  is  due 
to  Mendelian  heredity  and  various  other  types,  with  divers  etio- 
logical factors. 

An  excellent  summary  of  the  etiology  of  feeblemindedness  is 
given  by  A.  F.  Tredgold,  in  his  work,  Mental  Deficiency.2 

1  Cf.  op.  cit.,  pp.  24  ff. 

2  ist  Ed.,  London,  1908;  pp.  xviii-f-39i.    2nd  Ed.,  London,  1914. 
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CHAPTER  III 
CASE   HISTORIES 

The  following  case  histories  present  merely  the  salient  points, 
and  will  give  the  reader  some  idea  of  the  social  level  of  the 
patients  with  whom  we  are  dealing.  That  they  are  inadequate, 
even  in  their  fuller  form,  we  realize;  but  we  do  not  believe  that 
their  incompleteness  affects  the  feebleminded  more  than  the 
normal,  and  therefore  they  will  serve  as  the  basis  of  a  fair, 
though  crude,  comparison. 

A.     MORONS. 

Case  ii.  Lucy,  age  12,  shows  a  mental  age  of  7-4/5  and  a 
ratio  of  0.65.  The  fact  that  this  child  fails  on  tests  which  require 
motor  skill  makes  the  prognosis  exceedingly  poor.  The  etiology, 
too,  is  bad,  her  home  being  a  disorderly  house,  her  deserter  father 
an  alcoholic,  and  her  mother  immoral.  She  is  one  of  ten  child- 
ren, all  upholding  a  record  of  delinquency.  One  illegitimate 
sister,  26,  has  two  illegitimate  children;  another,  17,  has  one  ille- 
gitimate baby  and  is  pregnant;  and  still  another,  14,  has  an  ille- 
gitimate baby  nine  months  old.  One  brother,  23,  is  at  Occaquan. 

Case  18.  Mary,  15,  with  a  mental  age  of  8-3/5,  rati°  °-57» 
comes  from  a  feebleminded  mother  and  an  alcoholic  father.  She 
herself  is  incorrigible  and  has  sexual  tendencies. 

Case  24.  The  parents  of  this  child  are  said  to  have  had  21 
children.  This  statement  is  unauthoritative,  but  undoubtedly 
somewhere  near  the  truth.  She  was  brought  to  the  Clinic  for 
housebreaking  and  petty  larceny.  She  has  no  available  history. 
While  14  years  and  8  months  old,  she  measures  but  7-3/5,  giving 
a  ratio  of  0.51. 

Case  35  is  diagnosed  as  feebleminded,  immoral,  syphilitic.  The 
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child  is  14,  with  a  mental  age  of  9  and  a  ratio  of  0.64.  Both 
parents  are  alcoholic  and  immoral,  and  home  conditions  are  filthy. 
When  the  case  was  first  found,  Ruth's  mother,  father,  father's 
uncle,  two  girls  and  baby  were  sleeping  in  a  double  bed.  Ruth 
is  legitimate,  but  there  are  three  illegitimate  children  in  the  family 
whose  fathers  are  unknown.  The  youngest  of  these  was  found 
in  such  a  filthy,  neglected  condition  that  gangrene  had  set  in  in 
the  child's  head.  At  present,  Ruth's  father  is  living  in  Virginia 
with  a  woman. 

Case  37.  Lucy,  age  15,  shows  a  mental  age  and  a  ratio  of 
0.60.  She  is  the  illegitimate  child  of  a  seventeen-year-old,  weak- 
minded  mother.  The  mother  herself  is  illegitimate  and  her 
mother  was  insane.  History  on  the  father's  side  is  unavailable, 
as  it  is  doubtful  just  who  the  father  is. 

Case  48.  Bessie,  15,  is  diagnosed  as  feebleminded  and  im- 
moral. She  shows  a  mental  age  of  10-3/5  and  a  ratio  of  0.70. 
Her  father  was  shot  in  the  knee  and  died  from  amputation  sev- 
eral months  before  her  birth.  Immediately  after  her  birth  her 
mother  went  to  work  in  a  paper  mill,  leaving  Bessie  with  her 
grandmother,  a  professional  beggar,  who  kept  her  drugged  and 
used  her  for  begging  purposes. 

Case  50.  Lillian,  age  5,  presents  a  complete  negative  record 
in  all  five-year-old  tests,  one  negative  among  four,  and  two 
among  three-year-old  tests,  giving  a  ratio  of  0.68.  The  mother 
of  the  child  is  young  and  very  strong  in  appearance,  but  the 
father  is  63  and  decrepit.  The  child  herself  was  left  alone  in 
the  streets  uncared  for  until  picked  up  by  a  policeman  for  smok- 
ing- and  for  indecent  exposure  of  her  person.  She  was  in  constant 
danger  from  the  newsboys  and  street  urchins,  who  continually 
ran  after  her.  Her  uncle,  committed  to  this  same  institution  to 
which  all  these  cases  belong,  has  since  been  sent  to  the  Govern- 
ment Hospital  for  the  Insane.  Another  uncle  is  likewise  a  ward. 
Lillian's  mother  is  an  immoral  woman,  an  habitue  of  low  dives. 

Case  #5  is  an  illegitimate  child  with  bad  home  conditions.  His 
mother  died  with  tuberculosis  and  his  father  is  dying  with 
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it.  He  is  at  present  unable  to  work.  The  child  is  one  of  six, 
aged  13,  mental  age  9-3/5,  and  ratio  0.73. 

Case  86.  Stanford,  12,  presents  a  mental  age  of  8.3  and  a 
ratio  of  0.69.  He  was  a  seven-months'  baby,  born  with  open 
sutures  and  a  soft  head.  He  is  a  chronic  runaway,  and  his  chief 
forms  of  delinquency  are  incorrigibility  and  stealing. 

Case  105.  Helen,  aged  17,  has  a  mental  age  of  10-3/5  and  a 
ratio  of  0.62.  Her  home  conditions  are  immoral,  the  father  liv- 
ing with  a  woman  not  his  wife,  and  the  patient  herself  has  served 
time  for  sexual  delinquency. 

Case  108.  James  is  13,  with  a  mental  age  of  9-1/5  and  a  ratio 
0.70.  Both  mother  and  father  drink  heavily,  and  the  eldest 
daughter  and  the  mother  are  epileptics  and  immoral.  The  home 
conditions  are  bad,  the  house  being  a  house  of  prostitution  for 
soldiers,  white  and  colored.  From  this  epileptic,  alcoholic  and 
immoral  family  we  can  hardly  expect  a  higher  ratio  than  0.70. 

Case  117  was  taken  by  the  court  because  destitute  of  a  suitable 
home.  His  father  and  mother  both  drank  heavily  and  keep  a 
filthy  home.  He  is  ten  years  old,  measuring  only  6-4/5  by  the 
Binet-Simon  tests,  and  giving  a  mental  ratio  of  but  0.68. 

Case  up  is  a  feebleminded  girl  of  15  who  comes  from  an 
alcoholic  father  and  a  feebleminded  mother.  She  has  four  sib- 
lings, among  whom  is  an  immoral  sister  who  murdered  her  ille- 
gitimate child.  The  home  conditions  are  filthy.  All  these  factors 
account  for  the  mental  age  of  8-1/5  and  the  ratio  of  0.55. 

Case  124..-  Nothing  is  known  of  this  case  except  that  he  is  a 
foundling,  undoubtedly  illegitimate,  and  with  sexual  habits.  He 
is  9,  with  a  mental  age  of  7-1/5  and  a  ratio  of  0.77. 

Case  171  is  a  1 3-year-old  boy  with  a  mental  age  of  8-4/5  and 
a  ratio  of  0.67.  The  only  pertinent  fact  in  his  history  is  that 
he  was  hit  with  a  brick  and  knocked  senseless  by  a  woman  about 
a  year  ago,  suffering  undoubtedly  a  traumatism  of  the  head. 
Until  this  time,  his  mother  declares  that  he  did  well  in  school. 

Case  178.  The  only  important  available  facts  in  this  etiology 
are  that  the  father  is  alcoholic  and  immoral.  The  child  is  13 
measuring  9  by  the  Binet-Simon  test,  and  giving  a  ratio  of  0.69. 
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Case  201  is  an  illegitimate  child  with  one  illegitimate  sibling. 
Her  father  is  in  the  workhouse,  and  her  mother  is  the  illegitimate 
child  of  an  immoral,  alcoholic  woman.  There  are  two  illegitimate 
maternal  aunts,  both  in  the  reform  school.  The  child  is  10  years 
old,  mentally  6,  with  a  ratio  of  0.60. 

Case  204,  This  child  is  12  years  old  and  measures  but  6-1/5 
by  the  Binet-Simon  tests,  ratio  0.50.  She  comes  from  an  alco- 
holic mother  and  a  tubercular  and  immoral  father.  At  one  time, 
while  living  with  her  grandparents,  she  was  criminally  abused  and 
infected  by  her  grandfather,  suffering  serious  injury  requiring 
an  operation. 

Case  213  is  14  years  and  8  months  of  age.  His  mental  age  is 
7-2/5  and  ratio  0.52.  He  has  been  neglected,  received  no  school- 
ing, and  comes  from  an  alcoholic  father.  He  has  a  tendency  to 
steal. 

Case  214.  Hattie,  age  12,  presents  a  mental  age  of  7-3/5  and 
a  ratio  of  0.63.  She  is  illegitimate  and  has  an  immoral  and  alco- 
holic mother. 

Case  215.  John,  n,  has  a  mental  age  of  7-4/5  and  a  ratio 
of  0.69.  The  father  is  alcoholic. 

Case  222.  George,  age  9,  presents  a  mental  age  of  5  and  a 
ratio  of  0.55.  He  is  one  of  nine  children  and  comes  from  an 
alcoholic  mother,  who  abuses  and  beats  him. 

Case  224  presents  a  meagre  and  unimportant  history.  He  is 
13,  mental  age  9,  and  ratio  of  0.69;  charged  with  larceny,  in- 
corrigibility,  and  truancy. 

Case  226  is  a  girl  of  17,  presenting  a  mental  age  of  101/4  and 
a  ratio  of  0.59.  She  is  feebleminded,  with  sexual  tendencies,  and 
has  a  bad  family  history.  She  is  illegitimate,  and  her  mother  is 
an  immoral  cocaine  fiend  and  drunkard,  who  has  a  sister  of  the 
same  character. 

Case  229  is  15-3/4,  mentally  7-4/5,  with  a  ratio  of  0.48.  His 
home  conditions  are  bad,  his  mother  a  depraved  drunkard  who 
goes  from  one  alley  to  another;  his  brothers  are  in  the  reform 
school,  and  he  shows  signs  of  neglect,  gross  and  long-continued. 

Case  244  is  an  illegitimate  and  has  one  illegitimate  sibling. 
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He  comes  from  an  immoral,  alcoholic,  and  feebleminded  mother 
and  an  unknown  father.  The  child  is  7  years  old,  mentally 
4-2/5,  giving  a  ratio  of  0.63.  The  maternal  grandmother  is  also 
alcoholic. 

Case  246  is  the  illegitimate  child  of  an  alcoholic  and  immoral 
woman.  He  has  lived  on  the  streets  earning  pennies  by  amusing 
the  men  on  Pennsylvania  Avenue,  by  his  dancing.  He  is  8  years 
old,  with  a  mental  age  of  5-3/5  and  a  ratio  of  0.70. 

Case  254  is  a  child  of  n  with  a  mentality  of  7-2/5,  giving  a 
ratio  of  0.67.  She  is  exceedingly  stubborn  and  knows  very  little. 
She  has  never  even  heard  of  Christmas.  Her  stepmother  is 
abusive  and  declares  that  the  child  is  immoral. 

Case  266,  ii  years  old,  shows  a  mentality  of  7  years  and  a 
ratio  of  0.60.  Both  his  parents  have  a  very  low  mentality,  and 
the  mother  is  immoral. 

Case  274.  Catherine,  age  12,  comes  from  an  alcoholic  father 
and  a  mother  who  died  of  cancer.  She  and  her  six  siblings  were 
left  filthy  and  uncared  for  to  run  wild  on  the  streets.  Her  mental 
age  is  8-4/5  and  her  ratio  0.72. 

Case  278  is  an  illegitimate  child  with  sexual  habits,  coming 
from  an  alcoholic  grandmother  and  an  alcoholic  and  immoral 
mother.  He  is  15  and  presents  a  mental  age  of  7-4/5,  with  a 
consequent  ratio  of  0.52. 

Case  284  John,  aged  16,  has  a  mental  age  of  7-1/5  and  a 
ratio  of  0.45.  As  his  mother  is  an  immoral  woman  and  keeps  a 
disorderly  house,  home  conditions  are  anything  but  ideal.  A 
tubercular  grandfather,  an  insane  cousin,  and  two  miscarried 
siblings  are  the  remaining  factors  in  this  child's  etiology. 

Case  287  is  an  illegitimate  child  who  was  maltreated  by  her 
grandmother  and  finally  left  destitute.  Her  history  is  practically 
unknown.  Though  12  in  reality,  she  is  but  8-3/5  mentally,  hav- 
ing a  ratio  of  0.72. 

Case  505  is  the  immoral  wife  of  an  immoral,  abusive,  alcoholic 
man.  Her  real  age  is  28,  her  mental  age  9-4/5,  and  her  ratio 
0.61. 

Case  318  has  a  history  of  an  alcoholic  mother  and  father  and 
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filthy  home  conditions,  the  entire  family  of  five  children  and 
parents  living  in  one  room.  The  child  is  15,  but  presents  a  mental 
age  of  8-4/5  and  a  ratio  of  0.58.  (When  a  little  girl  she  was 
badly  burned  on  both  legs  and  arms,  and  allowed  to  sit  for  three 
years  with  her  feet  hanging  down.) 

Case  S32  is  a  girl  °f  J8  with  a  mentality  of  n  (ratio  0.59). 
Her  father  is  a  steady  drinker;  her  mother  died  of  tuberculosis; 
her  brother  is  just  out  of  the  penitentiary;  a  half-brother  is  in 
the  Alexandria  Jail;  one  half-sister  is  exceedingly  immoral  and 
in  the  last  stages  of  tuberculosis,  and  another  half-sister  is  a 
feebleminded  deaf-mute.  The  girl  herself  has  a  frightful  temper, 
a  bad  case  of  tuberculosis,  has  been  living  for  the  past  couple  of 
years  with  three  different  men,  and  has  made  an  attempt  to  end 
her  life  with  carbolic  acid. 

Case  337.  Walter,  aged  17-3/4,  has  a  mental  age  of  11-2/5 
and  a  ratio  of  0.86.  His  parents  are  separated;  his  mother  is 
immoral,  and  he  himself  is  charged  with  housebreaking  and 
larceny. 

Case  349  is  an  orphan  boy  of  14  with  a  mental  age  of  8  and 
a  ratio  of  0.57.  Nothing  is  known  of  his  parents,  and  of  his 
three  siblings,  one,  a  sister,  is  in  the  reform  school.  He  himselt 
has  a  skin  eruption  suspiciously  indicative  of  syphilis. 

Case  351  is  illegitimate  and  has  one  illegitimate  sibling.  Her 
mother  is  feebleminded,  and  her  father's  history  and  whereabouts 
unknown.  The  child  is  13;  mental  age  7-1/5;  ratio  0.54. 

Case  355.  Harold,  12,  has  a  mental  age  of  9.  He  comes  from 
a  tubercular  mother  and  an  alcoholic  father.  His  maternal  grand- 
father was  alcoholic  and  died  of  tuberculosis.  His  paternal 
grandfather  was  also  alcoholic  and  went  insane.  His  paternal 
grandmother  died  of  tuberculosis.  This  etiology,  together  with 
an  exceedingly  difficult  birth,  causing  severe  lacerations  of  the 
head,  account  for  his  ratio  of  0.74. 

Case  360.  James  is  in  reality  12  but  mentally  6,  presenting  a 
ratio  of  0.50.  As  he  is  illegitimate,  nothing  is  known  of  his 
father.  His  home  has  been  with  his  mother  and  maternal  aunt, 
both  exceedingly  immoral  women  who  fed  and  clothed  him  im- 
properly. 
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Case  371  also  is  illegitimate  and  has  one  illegitimate  sibling. 
His  home  conditions  are  exceedingly  bad.  Aged  12,  he  presents 
a  mental  age  of  7-3/5  and  a  ratio  of  0.63. 

Case  397  is  a  low-grade  moron,  subject  to  fits.  She  is  19,  but 
presents  a  mental  age  of  7-4/5  and  a  ratio  of  0.40.  Her  mother 
is  an  immoral,  dirty  sort  of  woman,  who  has  taken  snuff  since 
she  was  four  years  old.  Her  father  is  likewise  a  most  illiterate, 
ignorant,  immoral  person.  Of  the  siblings,  one  illegitimate  half- 
sister  has  an  illegitimate  baby  by  her  stepfather,  and  another 
sister  is  at  the  House  of  Mercy  for  immorality.  The  house  is 
bare  and  filthy,  and  the  children  half  naked  and  without  food. 

Case  402.  The  records  concerning  this  case  describe  the 
mother  as  "incompetent"  and  the  father  as  "incapable  of  learn- 
ing," which  would  signify  some  degree  of  feeblemindedness  in 
both.  There  are  seven  children,  two  of  whom  are  definitely 
feebleminded  and  two  others  appear  mentally  defective,  although 
they  have  undergone  no  examination.  The  father  is  tubercular. 
This  boy's  age  is  n,  mental  age  7-1/5,  and  ratio  0.65. 

Case  407.  Robert  was  taken  into  custody  for  drinking.  He 
is  15,  presenting  a  mental  age  of  9-4/5  and  a  ratio  of  0.65.  His 
mother  is  an  epileptic,  at  present  in  the  hospital  for  "mental 
trouble." 

Case  410  is  a  girl  of  17  who  has  an  alcoholic  and  abusive  hus- 
band and  a  fourteen-month-old  baby.  Beyond  the  fact  that  she 
is  immoral  we  have  no  further  history  of  her.  Her  mental  age 
is  10-1/5  and  her  ratio  0.60. 

Case  413  is  the  child  of  two  very  immoral  people.  Since  a 
baby  she  has  been  given  beer.  She  is  1 5  years  old,  with  a  mental 
age  of  8-2/5  and  a  ratio  of  0.54. 

Case  417.  William  is  one  of  eight  siblings,  all  illegitimate. 
His  mother  is  an  immoral  slattern,  suffering  from  abortion,  and 
his  father  is  an  epileptic  drunkard.  The  home  conditions  are  ex- 
ceedingly bad,  all  being  in  one  filthy  room,  in  which  stray  pieces 
of  matting  replace  the  doors  and  windows  that  used  to  be. 
Though  13,  he  measures  but  8-3/5  mentally,  giving  a  ratio  of 
0.63. 

Case  437.     Hilda,  16,  presents  a  mental  age  of  Sy2  and  a  co- 
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efficient   of    0.60.      She  has  an  immoral  mother  and  two  ille- 
gitimate sisters,  one  immoral  and  with  an  illegitimate  child. 

Case  445.  Ethel,  14,  mental  age  8,  coefficient  0.54,  is  a  dan- 
gerous and  anti-social  moron.  She  beat  a  three-year-old  child 
and  injured  her  so  severely  that  she  had  to  be  sent  to  the  hospital 
for  treatment.  Ethel's  mother  is  an  immoral  cigarette  fiend. 

B.     IMBECILES. 

Case  12.  Grace,  18,  mentally  6-1/5,  is  an  immoral  imbecile, 
with  a  ratio  of  0.34.  Her  mother  died  of  paralysis  and  her 
father  is  alcoholic  and  considered  by  the  general  public  to  be 
insane. 

Case  103.  George,  age  12,  is  mentally  6-3/5,  w^tn  a  ratio  of 
0.55.  George's  mother  is  quite  a  police  court  character.  She  is 
a  hard  drinker  and  the  instigator  and  central  figure  of  frequent 
neighborhood  rows.  She  is  a  woman  of  exceedingly  low  men- 
tality and  is  guilty  of  immoral  relations  with  her  own  sons.  The 
father's  reputation  is  mild  in  comparison,  but  he,  too,  is  alcoholic. 
Of  the  seven  children,  one  is  married  to  an  alcoholic  girl  and  all 
are  of  a  low  grade  mentality.  The  home  conditions  are  filthy 
and  immoral. 

Case  150  John  is  illegitimate  and  has  two  illegitimate  siblings. 
His  mother  is  immoral  and  his  father  alcoholic.  He  himself  is 
peculiar  and  has  uncleanly  habits.  Though  12,  he  measures  but 
6-4/5  by  the  Binet  Tests,  obtaining  a  ratio  of  0.57. 

Case  248  is  a  boy  of  17,  mentally  6,  with  a  ratio  of  0.39.  His 
home  conditions  are  exceedingly  bad  and  his  mother  a  sexual 
delinquent. 

Case  294  is  12  years  old,  mental  age  5,  ratio  0.41.  The  factors 
in  this  case  are  one  stillbirth,  one  miscarriage,  an  insane  uncle, 
a  feebleminded  immoral  cousin,  and  a  tubercular  grandfather. 

Case  426  is  a  high-grade  immoral  imbecile  of  16,  who  comes 
from  an  alcoholic  father  and  a  mother  who  died  "from  a  cough." 
She  presents  a  mental  age  of  6  and  a  coefficient  of  0.41. 

Case  436.  Morris,  7,  appears  to  have  no  mental  age  at  all,  and 
hence  a  coefficient  of  o.  He  is  an  epileptic  with  a  history  of 
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one  miscarried  sibling,  an  insane  maternal  uncle,  an  alcoholic 
father,  grandfather,  and  grandmother. 

Case  443  is  a  little  boy  of  3,  with  an  epileptic  and  insane 
mother,  an  insane  father,  an  alcoholic  and  sexually  delinquent 
grandfather,  and  an  insane  great-aunt  and  uncle  on  the  mother's 
side. 

C.     NORMALS. 

Case  30.  James,  aged  10,  presents  a  bad  etiology.  Both  par- 
ents are  alcoholic,  and  the  mother  supposedly  feebleminded.  One 
sister  is  suspected  of  immorality. 

Case  41,  a  girl  of  10,  presents  a  completely  negative  record. 

Case  43,  1 1  years,  is  a  sister  of  case  30  and  presents  the  same 
history.  It  will  be  noted  that  this  is  the  first  instance  of  sex- 
delinquency  among  the  normals,  and  here  the  delinquency  is 
merely  "suspected." 

Case  44  comes  from  an  immoral  mother  with  two  illegitimate 
children,  and  a  very  intemperate,  syphilitic  father,  suffering  from 
locomotor  ataxia.  The  boy  himself  presents  a  good  record,  both 
mentally  and  morally. 

Case  8 1,  who  is  n  years  of  age,  has  an  immoral  mother — 
otherwise  a  good  etiology. 

Case  83  has  bad  home  conditions.  She  is  12  years  old,  and  is 
one  of  eight  children  from  an  immoral  mother  and  an  alcoholic 
father.  Two  siblings  have  tuberculosis. 

Case  84.  This  boy  of  14  comes  from  a  very  good  family,  on 
both  his  mother's  and  his  father's  side.  He  is  surrounded  by 
good  home  conditions  and  is  well  cared  for  by  his  parents, 
although  his  mother  is  slightly  alcoholic. 

Case  87,  a  boy  of  10,  is  the  second  instance  of  personal  de- 
linquency. His  Juvenile  Court  record  presents  charges  of  petty 
larceny,  truancy,  and  incorrigibility.  His  home  conditions  are 
immoral. 

Case  93.  This  five-year-old  boy,  though  normal  himself,  has 
a  feebleminded  sister  and  a  mother  who  went  insane  on  the  birth 
of  her  thirteenth  child.  The  father  is  himself  one  of  ten  children. 
There  is  no  moral  delinquency  in  the  family. 
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Cases  104,  106,  107  are  sisters,  children  of  feebleminded  par- 
ents. They  are  13,  9,  and  12  respectively.  Two  of  the  girls 
are  charged  with  larceny. 

Case  123  comes  from  a  feebleminded  and  extremely  immoral 
mother.  She  is  one  of  six  children,  all  illegitimate  except  her- 
self. She  is  three  years  old,  and  seems  to  be  mentally  normal  at 
present. 

Case  JJ5  is  an  illegitimate  boy  of  12,  with  two  illegitimate 
siblings.  However,  the  parents  married  shortly  after  the  birth 
of  the  last  child.  The  father  is  alcoholic.  In  this  case  the  per- 
sonal delinquency  of  the  patient  takes  the  form  of  housebreaking 
and  truancy. 

Case  170  is  one  of  two  normal  children,  ages  8  and  6.  Their 
parents  are  normal,  with  no  record  of  disease  or  delinquency. 

Case  179  is  a  child  who,  although  having  no  history  of  per- 
sonal delinquency,  conies  from  a  very  immoral  mother. 

Case  227.  John,  age  8,  is  the  son  of  a  minister  of  good  repute. 
The  family  history  is  good  and  the  boy's  only  form  of  delin- 
quency is  running  away. 

Case  232.  Russel,  8,  has  a  mother  who  is  incapable  of  hold- 
ing the  simplest  jobs,  which  would  signify  some  sort  of  mental 
deficiency.  The  father  is  a  cruel  man,  and  attacked  his  wife  so 
viciously  that  hospital  treatment  was  necessary.  The  court  ver- 
dict was  assault  with  intent  to  kill. 

Case  255  is  five  years  old  and  presents  a  completely  negative 
record  as  regards  undesirable  factors. 

Case  267,  age  14,  is  another  normal  with  a  tendency  to  steal. 
There  are  three  interesting  factors  in  his  history — the  insanity 
of  his  paternal  grandfather,  the  cancer  of  his  maternal  grand- 
father, and  the  stillbirth  of  one  of  his  siblings. 

Case  272,  age  1 1 ,  is  charged  with  larceny.  Otherwise  the  his- 
tory is  negative. 

Case  277,  age  9,  comes  from  an  alcoholic  and  immoral  mother, 
a  delinquent  father  who  spends  most  of  his  time  at  Occoquan, 
and  a  tubercular  grandmother. 

Case  295.  Stanley,  age  8,  is  deaf,  otherwise  normal  physically 


CONCOMITANTS  OF  AMENTIA  429 

and  mentally.  His  etiology  has  no  factors  indicative  of  feeble- 
mindedness. 

Case  5/5  is  an  illegitimate  child  of  9  who  is  living  with  an 
aunt  supposedly  immoral.  The  boy  himself  is  exceedingly  good 
and  unusually  religious. 

Case  571.  This  patient  is  8  and  has  an  incipient  case  of 
tuberculosis.  The  mother  died  from  the  disease,  and  the  father 
is  alcoholic. 

Case  381  is  a  normal  child  of  5  who  lacks  training.  One  ille- 
gitimate sibling  is  the  only  positive  factor  in  her  history. 

Case  388  is  a  14-year-old  girl,  with  a  mental  age  of  n  and 
a  ratio  of  0.75.  She  is  backward,  but  still  falls  under  the  diag- 
nosis of  normal.  Her  father  deserted  and  her  mother  is  alco- 
holic and  immoral.  The  home  conditions  are  bad — eighteen 
men,  women  and  children  occupy  five  squalid  rooms.  Lillian 
herself  and  her  siblings  have  no  record  of  delinquency. 

Case  393  is  an  n  -year-old  boy.  The  mother  deserted  and  the 
father  joined  the  army,  leaving  the  children  unprovided  for,  but 
there  is  no  record  of  disease  or  delinquency. 

Case  398  is  a  boy  of  9.  The  mother  died  in  confinement.  The 
father  is  alcoholic  and  accused  of  criminal  relations  with  his 
oldest  daughter  and  his  sister-in-law.  The  child  has  no  record 
of  delinquency. 

Case  400,  10  years  old,  is  one  of  twins,  with  a  tubercular 
mother.  Other  factors  are  negative. 

Case  418  is  a  normal  boy  of  10  with  a  good  family  history. 
Here  we  find  none  of  the  etiological  factors  to  be  found  in  feeble- 
mindedness. 

Case  422  is  a  girl  of  21  with  a  history  of  alcoholism  and  tuber- 
culosis. Her  father  was  alcoholic  and  tubercular.  Her  paternal 
grandparents  were  both  alcoholic.  Her  maternal  grandmother 
was  tubercular  and  her  maternal  grandfather  was  a  steady 
drinker. 

Case  423,  age  12,  has  a  good  home  and  a  good  family.  The 
only  charge  against  him  is  truancy. 

Case  456  is  a  boy  of  13,  with  a  mental  age  of  16,  giving  a 
coefficient  of  1.23.  His  history  is  completely  negative. 
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Case  532.  Edward,  age  6,  is  the  son  of  a  famous  police-court 
character  possessing  the  attractive  name  of  "Red  Rose  Cora." 
Cora  is  addicted  to  drugs,  and  is  in  the  business  of  keeping  a 
disorderly  house.  She  has  three  children — Edward,  Alfred,  and 
Ruth — all  possessing  different  fathers,  and  the  little  girl,  Ruth, 
paralyzed  from  the  hips  down. 


CHAPTER  IV 
EVALUATION  OF  THE  DATA 

The  data  contained  in  the  above  cases  is  summarized  in  the 
following  two  tables.  The  figures  at  the  top  are  the  numbers 
of  the  cases  as  they  are  filed  at  the  Providence  Psychiatrical  Dis- 
pensary. The  traits  noticed  in  these  cases  are  given  at  the  left. 
A  column  is  devoted  to  each  case  in  which  a  +  mark  indicates 
that  the  trait  in  the  row  where  the  +  mark  occurs  was  found 
in  the  case  to  which  the  column  in  question  is  devoted.  At  the 
right,  two  columns  are  given,  one  for  the  percentage  of  cases 
manifesting  the  trait  in  question,  and  the  other  for  the  actual 
number  of  cases  on  which  the  percentage  is  based.  The  data 
are  briefly  summarized  in  Table  III,  which  gives  also  the  differ- 
ence in  percentage  of  the  normal  and  feebleminded  cases  ^nd 
the  value  of  Yule's  coefficient  of  association  for  the  traits  in  our 
tables. 

This  is  a  very  simple  coefficient  to  calculate,  though,  as  Karl 
Pearson  has  pointed  out,  it  may  differ  much  more  from  the  true 
value  of  the  coefficient  of  correlation  than  several  other  more 
complicated  expressions.1  The  number  of  our  cases  is  not  large 
enough  to  warrant  any  very  extensive  calculation,  and,  as  we 
shall  see,  only  a  few  of  the  coefficients  we  have  obtained  can  be 
looked  upon  as  significant 

ad  —  be 

The  coefficient  of  association  suggested  by  Yule  is  Q  = 

ad  -\-  be 

1  Mathematical  Contributions  to  the  Theory  of  Evolution;  VII.  On  the 
Correlation  of  Characters  Not  Quantitatively  Measurable.  Philosophical 
Transactions  of  the  Royal  Society  of  London,  Series  A,  Vol.  195,  p.  17. 
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In  our  calculations 

a  —  the  number  of  times  feeblemindedness  is  associated  with 

trait  X. 

b  =  the  number  of  times  normality  is  associated  with  trait  X. 
c  =  the  number  of  times  feeblemindedness  is  associated  with  a 

negative  history  of  trait  X. 

d  =  the  number  of  times  normality  is  associated  with  a  nega- 
tive history  of  trait  X. 

The  fundamental  difficulty  in  using  the  formula  is  that  our 
histories  are  incomplete  and  do  not  go  to  the  bottom  of  things. 
Thus,  \ib  or  c  should  equal  zero  we  apparently  have  perfect  asso- 
ciation, the  value  of  the  expression  equalling  unity.  But,  as  a 
matter  of  fact,  this  is  due  to  the  incompleteness  of  the  records 
and  the  small  number  of  cases.  We  should  therefore  rule  out 
all  values  in  our  records  where  on  one  side  or  the  other,  that  is 
in  either  the  feebleminded  or  the  normals,  the  percentage  of  cases 
falls  below  a  certain  minimum.  We  might  arbitarily  fix  this 
limit  for  the  present  investigation  at  10%.  Coefficients  based  on 
values  which  on  both  sides  fall  below  10%  of  the  cases  investi- 
gated are  probably  entirely  illusory.  The  investigation  has  simply 
not  been  pushed  far  enough  for  such  traits  to  make  the  data 
available. 

There  is  one  remarkable  thing  in  the  table.  The  parents  of 
our  normal  children  were  found  to  be  more  frequently  feeble- 
minded than  the  parents  of  our  feebleminded  children.  Now  we 
know  aliunde  that  feebleminded  children  more  often  have  feeble- 
minded parents  than  normal  children,  the  data  of  the  present  in- 
vestigation notwithstanding.  Our  table  gives  for  feebleminded- 
ness of  the  father  a  negative  coefficient  of  —  44.  We  feel  sure, 
from  our  general  knowledge  of  feeblemindedness,  that  this  is  due 
to  accidental  error  arising  from  the  incomplete  records  we 
have  used.  These  records  are  likely  to  be  very  incom- 
plete on  such  a  matter.  A  parent  must  be  of  a  very  low  grade 
mentality  to  be  recorded  as  feebleminded  in  ordinary  social 
records  in  a  city  where  until  recently  no  clinic  existed  for  the 
mental  examination  of  cases  studied  by  social  workers.  Conse- 
quently many  cases  of  feeblemindedness  in  parents  went  un- 
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TABLE  III 

Coefficient  of 
Alcoholism —  Feebleminded.    Normal.  Difference.    Association 

In   child    5.1%  0.0%  S-i  1.0 

In   father    24.1  17.1  7.0  .23 

In   mother    10.3  8.6  1.7  .10 

In  both   10.3                 5.7  4.6  .28 

In  relatives    10.3  2.8  7.5  .59 

Cancer — 

In   child    

In  relatives    1.7  2.8  -r.i  -.25 

Delayed  walking  and  talking.       1.7  o.o  1.7  i.o 
Delinquency — 

Sexual     18.9  2.8  16.1  .77 

Housebreaking    3.4  2.8  .6  .og 

Larceny    5.1  17.1  -12.0  -.58 

Truancy     1.7  8.6  -6.9  -.68 

Runaway     1.7  2.8  -I.I  -.25 

Sexual   tendencies    1.7  o  1.7  I.O 

Delinquent   relatives    25.8  14.3  11.5  .35 

Diseased   relatives    3.4  o  3.4  1.0 

Drugs,  abuse  of  5.1  2.8  2.3  .30 

Epilepsy — 

In   child    

In  relatives    6.8  o  6.8  i.o 

Feeblemindedness — 

In   father    3.4  8.6  -5.2  -.44 

In   mother    10.3  17.1  -6-8  -.28 

In  either  parent  13.8  25.7  11.9  -.36 

In  siblings    5.1                  o  5.1  i.o 

In   relatives 1.7                 2.8  -i.i  -.25 

Home  conditions — 

Bad    31-0  48.6  -17.6  -.35 

Filthy    34.4  344  -1  -°°4 

Immoral    18.9  8.6  10.3  -42 

Illegitimacy — 

Of  patient   27.5  8.6  18.9  .60 

Of   siblings   18.9  14.3  4-6  .17 

Immorality — 

Of   father   12.0  2.8  9.2  .64 

Of  mother   29.3  20.0  9.3  .24 

Insanity  of  relatives  10.3  o  10.3  i.o 

Miscarriages    6.8  o  6.8  i.o 

Premature  delivery  1.7  o  1.7  i.o 

Stillbirths    i-7  2.8  -i.i 

Syphilis — 

In  child  i-7  o  1.7  i.o 

In   relatives    1.7  2.8  -i.i  -.25 

Traumatism  of  the  head 3.4  o  3.4  i.o 

Tubercular   relatives    13.8  11.4  2.4  .10 

Figures  in  heavy  faced  type  are  coefficients  of  association  amounting  to 
more  than  0.50,  and  obtained  where  more  than  10  per  cent,  of  either  the 
normal  or  the  feeble-minded  manifested  the  trait  in  question. 
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recorded.  But  what  is  true  of  feeblemindedness  may  be  true,  for 
some  reason  or  other,  of  the  other  traits  investigated.  We  may 
therefore  say  that  with  the  present  data  any  coefficient  of  asso- 
ciation between  —  0.50  and  +  0.50  is  likely  to  be  unreliable. 

Let  us,  therefore,  take  as  probably  significant  coefficients  which 
are  based  on  values  that  in  either  the  feebleminded  or  the  normal 
represented  over  ten  per  cent,  of  the  cases,  and  which  are  above 
-f-  0.50  or  below  --  0.50. 

We  have  then  the  following  coefficients,  which  probably  repre- 
sent some  essential  tendency  of  the  following  traits  to  be  associ- 
ated with  the  feebleminded  rather  than  the  normals,  or  vice  versa 
when  they  live  in  low  social  surroundings. 

Coefficient  of  Association. 

Alcoholism  in  relatives -f-  0.59 

Sexual  delinquency +0.77 

Larceny —  0.58 

Illegitimacy  of  patient -{-  0.60 

Immorality  of  father -f-  0.64 

Insanity  of  relatives -\-   i.o 

In  these  coefficients  there  is  only  one  that  is  negative.  This 
is  larceny  and  amounts  to  —  0.58. 

It  would,  therefore,  appear  that  this  form  of  delinquency  is 
an  association  of  normality  rather  than  of  feeblemindedness. 
Besides  the  cases  in  the  present  study,  we  have  had  quite  a  num- 
ber of  children  from  better  surroundings  who  have  fallen  into 
the  habit  of  stealing.  In  these  cases  there  is  a  goodly  percentage 
of  supernormal  and  normal  individuals.  Of  25  cases,  9,  or 
36%,  were  diagnosed  supernormal;  9,  or  36%  normal;  5,  or 
20%,  retarded,  and  but  2,  or  8%,  definitely  feebleminded.  The 
experience  of  this  clinic  may  be  very  exceptional,  but  this  is  not 
probable.  It  seems  more  likely  that  stealing  tends  to  be  asso- 
ciated with  normal  mentality  rather  than  with  feeblemindedness 
in  children,  whereas  the  reverse  is  the  case  in  sexual  delinquency. 
There  are  no  doubt  a  number  of  reasons  to  account  for  this. 
One  reason  is  probably  to  be  sought  in  the  fact  that  the  bright 
boy  has  a  more  complicated  system  of  desires  and  is,  therefore, 
more  tempted  to  use  his  ingenuity  in  satisfying  them.  But  what- 
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ever  may  be  urged  by  way  of  explanation,  the  fact  remains  that 
stealing  is  more  often  associated  with  normality  than  with  feeble- 
mindedness. 

The  largest  positive  coefficient  is  that  of  sexual  delinquency. 
This  is  -}-  0.77.  Two  of  the  remaining  concomitants  have  to  do 
with  the  sexual  instinct :  immorality  of  the  father,  -j-  0.64,  and 
illegitimacy  of  the  patient  +  0.60.  The  fact  that  the  feeble- 
minded are  decidedly  more  prone  to  sexual  delinquency  than 
normals  is  probably  not  due  to  any  greater  intensity  of  the  sexual 
drive,  but  to  the  lack  of  inhibitions.  This  lack  of  inhibitions  is 
involved  in  the  feebleminded  mentality  itself,  which  cannot  appre- 
ciate the  value  of  social  sanctions  and  has  but  a  dim  insight  into 
the  vast  vista  of  future  ills.  When,  therefore,  normals  and  sub- 
normals are  exposed  to  the  bombardment  of  sexual  temptations> 
that  is  continually  booming  in  a  low  environment,  the  subnormals 
are  least  likely  to  resist. 

The  remaining  significant  factors  are  alcoholism  and  insanity 
of  relatives.  The  high  coefficient  for  insanity  of  relatives  is  un- 
doubtedly too  high.  It  merely  means  that  the  feebleminded  are 
more  likely  to  come  from  a  neuropathic  stock. 

Tuberculosis  has  been  regarded  by  some  as  an  etiological 
factor  in  feeblemindedness.  Our  data  would  indicate  that  it  is 
mainly  an  environmental  factor.  Feebleminded  children  have 
tubercular  relatives,  not  because  tuberculosis  tends  to  make  the 
offspring  feebleminded,  but  because  the  environment  in  which 
feebleminded  children  live  tends  to  make  all  who  live  therein 
tubercular.  The  relatives  of  normal  children  are  almost  as  much 
affected  as  the  relatives  of  feebleminded  children.  Our  data  are, 
however,  too  meagre  to  settle  the  matter.  A  more  extensive  in- 
vestigation might  show  that  the  low  positive  coefficient  which 
we  have  found  would  remain  positive  even  with  a  large  number 
of  cases,  and  thus  show  that  an  infectious  disease  which  lowered 
the  vitality  of  the  parents,  when  accompanied  by  other  factors, 
tends  to  produce  feebleminded  offspring. 

One  sees  the  futility  of  pointing  to  incidence  alone  as  evidence 
of  etiology.  One  might  have  called  attention  to  the  fact  that 


CONCOMITANTS  OF  AMENTIA  435 

13.8%  of  this  group  of  feebleminded  children  had  tubercular 
relatives.  This  would  look  as  if.  tubercular  families  were  likely 
to  have  feebleminded  children.  When,  however,  we  find  that 
11.4%  of  normal  children  from  the  same  environment  had  tuber- 
cular relatives,  the  connection  of  a  tubercular  family  with  feeble- 
minded offspring  does  not  appear  to  be  of  such  an  intimate  and 
essential  character. 

We  may  look  at  the  matter  from  another  point  of  view.  Of 
37  undesirable  concomitants,  26  affect  the  feebleminded  and  only 
ii  the  normal.  Viewed  as  a  mere  chance  event,  it  is  more  likely 
that  these  undesirable  concomitants  should  accompany  feeble- 
mindedness rather  than  normality.  We  cannot  attribute  this  to 
the  environment,  because  in  both  cases  the  environment  was 
equally  bad.  In  fact,  as  far  as  our  records  go,  the  home  con- 
ditions of  the  normals  were  a  little  worse  than  those  of  the 

49 

feebleminded.     Thus,  with  the  feebleminded,   — ,  or   84.4%,  of 

58 

32 

the  homes  were  bad,  filthy,  or  immoral ;  with  the  normal,   — ,  or 

35 
91.4%,  were  bad,  filthy,  or  immoral.    If  we  cannot  attribute  this 

surplus  of  undesirable  concomitants  to  the  environment,  we  must 
ascribe  it  to  the  feebleminded  condition  itself.  Thus  our  method, 
if  carried  out  on  a  more  extensive  scale,  would  enable  us  to 
throw  some  light  on  the  very  obscure  problem  of  environmental 
influence. 
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I.     INTRODUCTION 

a)   The  Nature  of  the  Problem. 

The  problem  of  the  present  investigation  was  suggested  by 
Weld's  Study,  "Meaning  and  Process  as  Distinguished  by  the 
Reaction  Method."1  In  this  work  Weld  employed  as  stimuli 
twenty-nine  printed  words,  whose  meanings  were  unknown  to 
his  observers  at  the  beginning.  By  the  use  of  drawings  of  ob- 
jects represented  by  the  words,  the  experimenter  conveyed  a 

1  Studies  in  Psychology  Contributed  by  Colleagues  and  former  Students  of 
Edward  Bradford  Titchener.  Worcester,  Mass.  1917.  Pp.  181-208. 
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meaning  to  his  subjects  by  exhibiting  the  words  and  drawings 
several  times.  The  main  object  in  these  experiments  was  a  study 
of  the  problem  of  imageless  thought.  Weld  did  not  expressly 
take  up  the  problem  of  the  present  investigation.  His  use,  how- 
ever, of  unfamiliar  words  suggests  a  further  investigation  of  this 
interesting  question.  Words  are  not  like  objects,  which  by  their 
very  nature,  arouse  a  meaning  of  some  kind  in  the  mind  of  the 
perceiver.  Words  in  themselves  are  indifferent  symbols — to 
which  a  meaning  has — at  some  time — been  attached.  Familiar 
words  are  those  to  which  we  have  ascribed  meanings  long  ago. 
On  viewing  them,  meaning  arises  so  spontaneously  that  we  can 
scarcely  describe  how  the  symbols  awaken  immediately  a  definite 
response  in  our  minds.  It  is  possible  that  Weld's  method  of  ex- 
periment will  throw  some  light  on  this  interesting  epistemological 
problem, 
b)  Literature  on  the  Subject. 

The  experimental  literature  on  this  question  might  be  made  to 
include  the  whole  modern  investigation  of  imageless  thought. 
That  portion  which  bears  directly  on  it  is  nevertheless  rather 
limited.  Early  experiments  on  the  relationship  in  temporal  se- 
quence of  meaning  and  imagery  were  made  by  Moore  in  the 
laboratory  of  Professor  Kiilpe  in  Munich.  The  results  of  an 
examination  of  nine  subjects  are  given  in  an  article,  "Temporal 
Relations  of  Meaning  and  Imagery,"  printed  in  the  Psychologi- 
cal Review,  May,  1915.  Moore  used  as  stimuli  familiar  words, 
and  discovered  that  eight  of  the  nine  subjects  reported  the  pres- 
ence of  meaning  as  prior  to  that  of  imagery,  that  is,  visual  and 
kinaesthetic  imagery.  The  experiment  led  to  the  confirmation 
of  the  theory  that  a  thought  process  can  be  present  without  simul- 
taneous imagery  and  it  is  unnecessary  to  draw  all  meanings  and 
thoughts  from  the  contemplation  of  imagery. 

Somewhat  later,  Edward  C.  Tolman2  criticized  this  method  of 
using  familiar  words  as  stimuli,  and  substituted  words  represent- 
ing black  and  white  objects, — then  requiring  subjects  to  react, — 
a)  when  they  knew  the  object  was  black  or  white,  irrespective  of 

2  More  Concerning  the  Temporal  Relations  of  Meaning  and  Imagery. 
Psychol.  Review.  1917,  xxiv.  Pp.  114-138. 
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the  way  in  which  this  was  known;  b)  when  they  could  see  it 
from  their  visual  image.  He  thus  introduced  an  entirely  new 
problem  not  actually  capable  of  comparison  with  that  of  the  pre- 
ceding study.  In  introducing  such  stimuli,  visual  imagery  was 
perforce  of  assistance  in  the  solution  of  the  problem,  and  the  re- 
sults obtained  could  not  be  said  to  have  disproved  the  conclusions 
drawn  by  Moore,  viz.,  that  imagery  does  not  always  precede 
meaning.  Moreover,  the  interpretation  given  by  Tolman's  sub- 
jects savored  of  the  "analyzed  meaning"  type  rather  than  the 
"simple  meaning"  referred  to  by  Moore.  Consequently,  the  long 
reaction  times  for  meaning  are  easily  understood.  Another  thing 
to  be  taken  into  consideration  is  the  fact  that  several  subjects 
made  no  distinction  between  the  two  tasks  assigned, — react  to 
meaning;  react  to  image. 

This  has  been  found,  as  we  shall  see  later,  by  other  observers. 
Weld's  type  of  experiment  is  particularly  adapted  to  suggest  to 
the  subject  that  the  meaning  is  the  image,  for  when  one  learns 
the  meaning  of  an  unknown  word  merely  by  looking  at  a  picture, 
the  only  source  of  his  information  about  the  word  is  the  visual 
presentation.  When  the  visual  presentation  recurs,  it  may  be 
regarded  by  the  subject  as  the  meaning.  If  he  cannot  interpret 
the  picture,  then  the  only  thing  a  subject  can  do  when  he  is  asked 
for  the  meaning  of  the  word  is  to  recall  the  image  of  the  picture 
and  describe  it. 

It  is  not  to  be  wondered  at  that  some  subjects  do  not  distin- 
guish the  tasks,  meaning  and  image,  when  the  words  represent 
things  that  can  be  visualized.  Whether  they  do  so  or  not  de- 
pends upon  whether  or  not  they  have  learned  to  define  a  meaning 
as  the  imaginary  representation  of  an  object.  Such  subjects  dif- 
fer from  others  not  because  they  do  not  experience  what  others 
term  meaning,  but  because  they  give  their  experience  some  other 
name  or  have  not  learned  to  label  it  at  all. 

Weld  criticizes  Moore  for  not  distinguishing  between  what  he 
terms  the  "process-attitude"  and  the  "meaning-attitude,"  which 
he  defines  respectively  as  the  "attitude  of  reporting  or  describing 
psychological  experience  without  reference  beyond  itself,"  and 
2d.,  "the  attitude  of  establishing  the  signification  or  reference 
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of  a  stimulus  object."  Weld's  contention  is  that  all  Moore's  sub- 
jects reacted  to  meaning  only,  since  the  experimenter  himself  did 
not  realize  the  "difference  between  the  image-of -object  and  the 
image  as  image." 

Woodworth1  nicely  disposes  of  the  useless  contention  on  the 
Kundgabe  or  expression  error  and  the  stimulus  or  object  error. 
He  says  in  part,  "Yet  consider  the  situation  of  an  observer  who 
is  forbidden  to  refer  to  the  object  in  describing  his  images.  He 
would  have  to  confine  his  report  to  such  statements  as  'a  bright, 
somewhat  variegated  spot  against  a  dark  ground,'  omitting  to 
state  that  this  was  an  image  of  his  friend's  face.  Yet,  if  the 
image,  whether  faint  or  vivid,  schematic  or  detailed,  was  for 
him,  at  the  moment,  an  image  of  his  friend's  face,  can  he  prop- 
erly describe  the  consciousness  of  that  moment  without  reference 
to  his  friend?  No  question  of  the  logic  of  meaning  is  here  in- 
volved, but  a  mere  question  of  fact.  Was  or  was  not  a  reference 
to  the  object  present  in  the  momentary  consciousness ;  and,  if  so, 
can  the  state  be  described  without  reference  to  the  object?  The 
same  question  arises  when  we  have  a  presented  object  instead  of 
an  image.  If  I  stick  closely  to  the  momentary  experience,  refer- 
ence to  the  object  is  quite  in  order  and  in  fact  indispensable;  for, 
as  a  matter  of  fact,  reference  to  the  object  was  probably  the 
most  important  part  of  the  experience.  This  is  equally  true  in 
the  case  of  an  image,  and  I  must  conclude  that  an  observer  is 
perfectly  justified  in  reporting  an  'image  of  his  friend's  face,' 
and  that  he  could  not  omit  this  reference  to  the  object  without 
badly  mutilating  the  experience." 

The  aim  of  introspection  is  to  secure  an  accurate  account  of 
consciousness  at  a  given  moment.  If  subjects  were  instructed 
to  describe  only  the  "image-as-image,"  a  true  statement  of  the 
experience  would  be  considerably  altered.  "Objective  reference" 
is  so  closely  connected  with  the  image  that  it  seems  unscientific 
to  separate  the  two. 

We  tried  to  make  it  clear  to  our  subjects  that  they  should  de- 
scribe the  first  image  which  came  to  mind.  We  did  not  counsel 

1  Woodworth,  R.  S.  A  Revision  of  Imageless  Thought.  Psy.  R.,  Jan., 
1915,  PP-  7,  8. 
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a  "reference  to  the  object."  Spontaneous  reference  to  the  ob- 
ject was  common,  and  an  effort  to  describe  the  image  apart  from 
the  object  associated  with  it  in  the  learning  would  have  involved 
useless  effort,  an  expenditure  of  energy  unimportant  in  the 
work,  and  having  no  real  bearing  on  the  problem  in  hand. 

II.     METHOD  OF  EXPERIMENT 
a)  Apparatus,  material,  observers. 

Weld's  method  of  experiment  was  adopted.  This  consisted  in 
choosing  a  list  of  unfamiliar  words,  with  drawings  illustrating 
their  meaning,  from  the  Century  Dictionary.  On  separate  cards, 
words  and  drawings  were  printed.  The  first  task  of  each  sub- 
ject was  to  associate  the  picture  with  the  word  whose  meaning  it 
illustrated.  This  association  was  established  by  placing  a  word 
and  a  drawing  before  the  subject,,  who  was  cautioned  to  look 
carefully  at  both  and  concentrate  attention  on  each  set  as  ex- 
posed for  two  seconds.  This  process  of  showing  picture  and 
printed  word  was  continued  until  the  subjects  became  fairly  fa- 
miliar with  the  material.  Several  series  were  taken  with  the  ap- 
paratus, presently  to  be  described,  before  coming  to  the  experi- 
ments, the  results  of  which  are  tabulated. 

The  apparatus  used  consisted  of  a  Hipp  Chronoscope,  con- 
trolled by  a  Wundt  Control  Hammer,  the  constant  error  being 
480-,  the  variable  error  less  than  50-.  The  cards  were  shown  by 
means  of  Ach's  Kartenwechsler.  A  Dunlap  Voice  Key  com- 
pleted the  apparatus.  In  the  beginning,  the  subjects  reacted  by 
speaking  against  the  membrane  the  word  "Now,"  or  "No." 
Sometimes  the  voice  was  so  pitched  that  the  breath  seemed  to 
strike  the  key  fitfully,  and  the  chronoscope  did  not  register  till 
the  expiration  of  the  response.  Then  the  subjects  tried  blow- 
ing instead  of  speaking,  and  as  this  method  of  reaction  proved 
quicker  and  more  satisfactory  in  every  way,  it  was  employed 
throughout  the  remaining  trials.  A  direct  current  of  no  volts, 
reduced  by  rheostats,  was  used.  This  afforded  a  very  constant 
source  of  power.  The  words  used  in  the  first  set  of  experiments 
were  the  same  as  Weld's,  viz. : 
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Cresset 

Hubblebubble 

Peruke 

Mambrino 

Martlet 

Heaume 

Argali 

Hippogriff 

Araba 

Aplustre 

Besague 

Koto 

Costrel 

Aquaemanale 

Chela 

Ampyx 

Corbel 

Mace 

Pavon 

Parbuckle 

Burin 

Dagon 

Chank 

Brob 

Jougs 

Acontium 

Kago 

Sabbaton 

Mino 

The  subjects  who  took  part  in  the  experiments,  with  but  one 
exception,  were  untrained  in  psychological  observation.  Though 
some  had  taken  a  general  course  in  Psychology,  the  present  work, 
with  all  but  this  one  subject,  was  their  first  attempt  to  act  as  ob- 
servers in  a  psychological  experiment. 

b)  Preliminary  learning. 

In  the  first  experiment,  the  instructions  to  the  subject  were  as 
follows :  "I  shall  give  you  a  preparatory  signal  of  two  seconds. 
Then  I  shall  expose  a  word.  Now  I  shall  ask  you  to  react  by 
blowing  against  the  voice  key  when  you  can  detect  the  presence 
of  the  image ;  again  I  shall  ask  you  to  react  to  the  meaning  which 
you  have  attached  to  the  word  you  see.  Try  to  note  what  takes 
place  in  your  mind  from  the  time  you  first  see  the  word  until 
you  fulfill  the  task  assigned.  This  I  shall  ask  you  to  report  after 
the  reaction." 

In  a  second  set  of  experiments  the  instructions  were  similar, 
but  perhaps  fuller  in  order  to  prevent  reaction  to  mere  familiarity 
with  the  word  when  the  task  was  meaning.  "Look  at  each  pic- 
ture and  interpret  it, — i.e.,  try  to  think  what  it  is  intended  to  il- 
lustrate. This  interpretation  is  the  meaning  of  the  picture.  Later 
you  will  be  called  upon  to  react  to  the  word  designating  the 
picture,  a)  when  you  can  think  of  the  interpretation;  b)  when 
you  can  visualize  the  drawing.  Do  not  formulate  your  interpre- 
tation in  words  as  if  you  were  giving  a  definition.  React  by 
blowing  against  the  voice  key  according  to  your  instructions." 
"React  to  the  task  as  in  the  preceding  experiment,  but  when  the 
task  is  meaning  do  not  respond  to  simple  familiarity  with  the 
word  as  one  of  the  present  series.  Wait  until  the  interpretation 
you  have  assigned  the  word  is  present." 

The  learning  process  in  this  new  material  differed  in  no  wise 
from  that  of  the  first.  The  words  were  more  readily  learned 
because  of  the  training  received  in  the  first  experiment.  A  new 
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set  of  words  was  chosen,  being  again  taken  from  the  Century 
Dictionary.    The  words  were : 

Warkamoowee  Emplectum  Maravedi  Trousse  Limber  Mether 

Ophicleide          Hypogeum  Furcula  Pantiles  Gablet  Biberon 

Acrostolium       Erminois  Parement  Lorcha  Theseum  Winch 

Agonoderus       Xylophone  Aftaba  Francisca  Camail  Hooka 

Modillion  Nog  Epi 

After  several  trials  the  definition  of  the  words  as  given  in  the 
Century  Dictionary  was  introduced.  It  was  interesting  to  note 
how,  in  some  instances,  the  interpretation  given  by  the  subject, 
prevailed  alongside  the  new  interpretation  supplied  by  the  formal 
definition. 

The  Quantitative  results  of  Experiments  I  and  II  are  given 
in  the  Appendix.  Reaction  times  measuring  over  3000  o-  are 
noted,  but  not  counted  in  finding  the  Mean  Reaction  Time. 

In  the  first  series  of  experiments  control  words  were  intro- 
duced to  secure  reaction  to  real  words,  but  no  attention  was  paid 
to  the  reaction  times.  In  the  second  series,  we  tried  to  distin- 
guish the  basis  of  the  judgment,  "That  is  an  unfamiliar  word," 
and  noted  reaction  times  for  control  words.  In  the  second  ex- 
periment also,  the  words  presented  under  task  Image  were  at 
the  next  trial  given  under  Meaning.  Several  trials  with  words 
were  followed  by  trials  with  pictures,  reaction  being  asked  to 
Meaning  or  Word.  The  results  will  be  mentioned  later. 

III.     QUALITATIVE  RESULTS 

A.  Elements  to  be  distinguished  in  the  perception  of  a  word 

i )  The  reason  for  the  tone  of  familiarity 
The  use  of  unfamiliar  words  enables  us  to  distinguish  very 
clearly  between  "familiarity"  with  the  word  as  something  seen 
before  and  an  imageless  knowing  of  what  it  represents.  This 
tone  of  familiarity  comes  very  quickly  in  the  process  of  learning 
what  a  word  designates.  Before  a  subject  can  give  any  details 
whatsoever  about  the  meaning  of  a  woid,  and  before  the  word 
calls  to  mind  even  the  shred  of  an  image, — he  is  able  to  say  with 
absolute  assurance,  "I  have  seen  that  word  before."  A  few  in- 
trospections will  illustrate  the  point. 
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Subject  i 
9/18/17    Burin 

Subject  3 
9/14/17    Corbel 


Pavon 
"   "    "     Kago 

"   "    "     Argali 


Ampyx 
9/18/17    Kago 

Subject  4 
9/18/17    Martlet 

"    "    "     Brob 


Subject  5 
9/20/17    Chela 


10/21/17  Peruke 

«    «    «  Mino 

"    "    "  Heaume 

"    "    "  Acontium 

Subject  6 

9/20/17  Peruke 

"  "    "  Araba 

"   "    "  Ampyx 

"   tt    «  Argali 


The  word  was  very  familiar,  but  I  could  get  no 
image,  and  an  effort  to  recall  it  was  unsuccessful. 

First  came  the  knowledge  that  this  was  a  familiar 

word  in  the  series.    Then  I  tried  to  think  which  one 

it  could  be.     After  a  while  there  came  the  visual 

image  of  a  bird,  along  with  the  idea  that  corbel  has 

some  meaning  in  architecture. 

I  know  this  is  one  of  the  words  I  have  learned,  but 

I  cannot  recall  the  visual  image. 

I  reacted  only  to  the  knowledge  that  this  is  one  of 

the  words  of  the  experiment.     This  knowledge  was 

accompanied  by  doubt  that  I  would  be  able  to  get 

the  image. 

I  was  in  doubt  at  first  as  to  whether  or  not  this  was 

a  Vexierwort  or  a  familiar  one.    I  concluded  it  was 

familiar  and  reacted,  but  even  yet  I  cannot  recall  the 

image  to  which  it  refers. 

First  there  was  the  feeling  of  familiarity  with  the 

word.    I  know  it  is  one  of  the  words,  but  I  cannot 

recall  the  picture. 

I  knew  that  this  was  one  of  the  words  of  the  series, 

but  I  knew  not  to  what  it  referred. 

I  think  this  is  one  of  the  words,  but  I  am  not  sure. 

It  possesses  vague  familiarity. 

The  word  was  familiar,  and  I  tried  to  get  the  image. 
Then  came  the  image  of  the  bird  in  a  large  glass 
cage. 

The  word  was  familiar,  but  I  hesitated  before  getting 
the  meaning  which  came  through  association  with 
'probe.'  That  brought  the  image  of  three  objects  of 
which  I  do  not  know  the  name.  They  are  used  for 
opening  up  something. 

The  word  was  familiar.  After  brief  hesitation  the 
image  came,  but  there  was  doubt  about  its  correct- 
ness. Later  this  doubt  was  followed  by  assurance. 
It  looks  like  the  claw  of  a  crab. 

I  can  get  no  meaning,  no  image,  no  association,  but 
I  know  the  word  is  in  the  series. 
There  is  no  image,  no  meaning,  no  association.  _  The 
word,   however,  is   familiar.     To  this   familiarity   I 
reacted. 

I  recognized  the  word,  but  could  get  no  image. 
I  can  get  no  meaning  and  no  image,  but  word  is 
familiar. 

The  word  is  familiar,  but  I  cannot  recall  the  picture, 

nor  have  I  any  idea  of  the  meaning. 

I   reacted  to  familiarity  with  the  word.     I  get  no 

image. 

The  word  has  no  meaning  for  me.    I  know  I  have 

seen  it  before,  however. 

Unable  to  get  either  an  image  or  the  meaning,  I 

reacted  to  familiarity  with  the  word. 


As  revealed  by  the  introspection,  none  of  the  subjects  could 
give  any  basis  for  this  judgment  of  familiarity.    It  is  an  imme- 
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diate  judgment,  often  absolutely  certain  in  the  subject's  mind, 
and  based  on  something  in  his  past  experience  which,  if  it  acts  in 
the  present,  produces  its  effects  in  a  manner  wholly  unconscious 
to  the  subject. 

The  tone  of  familiarity  may  be  better  understood  by  contrast- 
ing it  with  the  feeling  of  unfamiliarity  which  accompanied  the 
control  words :  e.g. : 


Subject  i 
9/18/17    Rasmer 

"  "    "     Hernat 
11/10/17    Lando 

Subject  2 
9/18/17    Krand 


U       If         (t 


II    II     It 


Brund 


Lando 


Subject  3 
9/18/17    Brander 


"   "    "     Wrant 

9/20/17    Rasmer 
"   "    "     Hernat 


10/28/17    Ramro 

Subject  4 
11/11/17    Lando 
"    "    "     Brund 
Subject  5 
9/20/17    Krand 


"   "    "     Merton 

Subject  6 
9/20/17    Merton 


I  did  -not  recognize  the  word,  which  is  a  new  one. 

I  get  no  meaning,  no  image,  no  association. 

An  unfamiliar  word,  with  no  meaning,  no  image,  but 

suggesting  "Hermann  und  Dorothea." 

Immediately  I  was  conscious  that  this  was  a  word 

foreign  to  the  series. 

There  was  doubt  as  to  the  familiarity  of  the  word ; 

then  I  knew  I  had  never  seen  it  before.    It  conveyed 

neither  image  nor  meaning. 

This  is  a  new  word,  which  I  have  never  seen  before. 

I  delayed  reacting  because  I  thought  you  had  made 

a  mistake  by  putting  it  in. 

I  saw  it  was  a  new  word  and  made  no  effort  to  get 

meaning  or  image. 

The  word  appeared  unfamiliar.  It  had  no  associa- 
tions whatsoever  that  would  come  up.  I  think  this 
lack  of  an  association  gave  it  an  unfamiliar  character. 
Absolute  unfamiliarity  and  a  feeling  of  impossibility 
to  find  any  associations,  which  made  me  almost  cer- 
tain that  it  was  a  new  word. 

This  appeared  new.  Again  there  was  no  association, 
but  something  "rasmer"  about  it. 
Here  again  there  was  the  feeling  that  this  was  a 
new  word,  with  no  associations  that  fitted  in  with 
the  rest  of  the  material.  The  word  'hermit'  came, 
but  it  seemed  to  belong  with  this  word  and  with 
nothing  else. 

Prompt  recognition  of  an  unfamiliar  word,  the  basis 
of  which  is  not  conscious  to  me. 

I  know  that  this  is  a  word  not  in  the  series. 
I  knew  at  once  that  this  was  a  control  word. 

This  is  an  unfamiliar  word.    I  had  the  remembrance 

that  I  must  not  react  to  nonsense  words.    The  word 

had  no  associations. 

Unfamiliar.    "Merton  Hall"  came,  but  there  was  no 

image. 


At  first  I  thought  that  I   had   forgotten.     Then   I 
realized  the  word  meant  nothing  to  me,  no  image, 
no  association. 
Subject  7  gives  no  introspection,  but  quickly  says  words  are  'vexier  worts.' 


452  AGNES  R.  MCDONOUGH 

From  these  sample  introspections  it  is  plain  that  the  reason  why 
a  word  is  familiar  or  unfamiliar  is  an  enigma  to  some  subjects. 
The  judgment  they  form  readily  and  in  a  determined  way,  but 
the  basis  of  the  judgment  is  wholly  unconscious. 

The  possibilities  of  explanation  of  "familiarity"  are  as  follows : 

a)  Whenever  any  impression  makes  its  way  to  the  center,  it 
canalizes  for  itself  a  path  of  such  a  specific  character  that  when 
that  impression  impinges  upon  the  sense  organ  a  second  time,  it 
proceeds  with  such  ease  along  its  former  path  that  consciousness 
cannot  possibly  confuse  it  with  an  impression  that  is  blazing  its 
way  for  the  first  time.     But  neurological  explanations  are  too 
hypothetical  to  be  much  more  than  a  picturesque  restatement  of 
the  facts.     There  may  be  a  neurological  basis  for  the  tone  of 
familiarity,  but  we  must  not  recognize  it  as  its  only  groundwork 
until  all  other  possibilities  have  been  exhausted. 

b)  The  tone  of   familiarity  or  unfamiliarity  is  due  to  the 
conscious  tendency  of  images  or  meanings  to  recur.     But  as  a 
matter  of  fact,  we  have  no  evidence  that  subjects  are  aware  of 
a  tendency  for  images  or  meanings  to  occur  when  they  experience 
familiarity.     On  the  contrary,  the  very  absence  of  association 
constitutes  a  peculiar  feeling  of  blankness  that  is  present  when 
familiarity  arises  in  its  pure  state,  i.e.,  without  any  further  inti- 
mation of  meaning.    Subjects  have  no  inkling  of  any  reason  for 
their  saying  that  the  word  before  them  is  familiar  or  unfamiliar. 
The  introspections  last  noted  are  apparently  direct  evidence  of 
such  a  state. 

c}  The  feeling  of  familiarity  or  unfamiliarity  is  due  to  sub- 
conscious associations  which  in  general  do  not  rise  above  the 
level  of  the  dimly  conscious.  This  is  probably  the  basis  of  the 
judgment — familiar  or  unfamiliar.  The  association  may  be 
nothing  more  than  the  situation  in  which  the  word  was  pre- 
viously experienced.  Though  the  evidence  on  this  point  is  far 
from  conclusive,  the  only  information  that  we  have  from  any 
of  our  subjects  points  to  the  possibility  of  associations  consti- 
tuting the  subconscious  basis  of  judgment  in  the  tone  of  familiar- 
ity and  unfamiliarity. 
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2)     The  basis  for  the  judgment  of  unfamiliarity 

The  control  words  used  in  the  first  experiment  were  employed 
to  prevent  a  subject  from  reacting  to  nonsense  words.  Not  very 
much  attention  was  paid  to  them.  In  the  second  experiment  an 
effort  was  made  to  discover  the  basis  of  the  judgment  of  un- 
familiarity. The  descriptions  are  rather  meager,  some  subjects 
being  unable  to  tell  why  the  word  was  immediately  classed  as  a 
control;  others,  giving  little  information  when  questioned.  The 
observers  are  unable  to  summon  images,  meanings  or  associa- 
tions, and  because  of  this  inability,  they  conclude  that  this  special 
word  is  not  known.  The  control  words  are  not  assimilated  to 
any  mental  categories.  This  lack  of  association  forms  the  basis 
of  the  feeling  of  unfamiliarity.  There  is  no  "link"  by  means 
of  which  past  experience  claims  the  words  as  part  of  its  content. 
Therefore,  subjects  decide  that  the  word  is  a  new  word,  unac- 
companied by  anything  that  makes  the  other  words  recognizable. 
Subject  i 


i/  1/18  Burl 

1/17/18  Traft 

"  "    "  Taskat 

1/20/18  Butan 

"   "    "  Trep 

1/27/18  Edtom 

"   "    "  Marix 

Subject  3 

1/13/18  Darma 


This  is  a  control  word.  These  words  send  some 
kind  of  sensation  through  me,  —  in  through  my  eyes 
and  down  my  back.  It  is  like  seeing  a  strange  face. 
As  soon  as  I  saw  the  word,  I  was  conscious  that  it 
was  a  control  word,  because  it  was  not  in  the  series. 
At  the  first  glance  it  looked  strange.  Then  came  the 
conviction  that  it  does  not  belong  to  the  series,  and 
is  wholly  unknown  to  me. 

This  is  a  control  word.  It  separates  itself  into  two 
parts.  Although  I  noticed  a  difference  in  spelling, 
yet  the  last  part  brought  up  "cat." 
The  word  resolved  itself  into  two  parts,  and  I  ob- 
served that  the  last  part  was  spelled  with  an  "a"  in- 
stead of  with  an  "i".  I  know  that  this  is  a  strange 
word  not  belonging  to  the  series,  but  in  my  mind 
there  is  a  strong  resemblance  to  a  proper  name,  and 
all  the  associations  connected  with  that  name  arise. 
This  is  a  word  not  in  the  series.  I  noticed  here,  as 
in  the  other  words,  that  as  soon  as  I  am  conscious 
that  the  word  does  not  belong  to  the  series,  I  start 
analyzing  the  word  as  a  word.  I  seem  to  look  for 
roots  or  stems. 

The  word  does  not  belong  to  the  series,  but  I  would 
not  class  it  as  a  nonsense  word.  I  separated  it  into 
the  two  proper  names,  Ed,  Tom,  which  gave  much 
interesting  association. 

The  strangeness  of  the  word  at  first  bothered  me. 
I  have  never  seen  it  before. 

Here,  the  word  brought  up  the  association  of 
"dhamma,"  and  also  of  "karma."  These  associations 
seemed  to  me  to  be  distinctly  new  ones.  They  did 
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not  belong  to  the  general  setting  of  words  previously 
experienced,  opening  up  incipiently  a  train  of  thought 
which  had  not  previously  been  connected  with  the 
associations  of  this  set  of  words.  All  this  formed 
the  basis  of  a  judgment  very  promptly  given  as  an 
"entirely  new  word." 

«  11  «  Xraft  A  peculiar  void  comes  when  a  new  word  appears. 

It  seemed,  therefore,  to  belong  to  the  general  type 
of  the  words  of  the  series,  but  no  associations  were 
aroused  or  seemed  to  be  in  prospect  of  coming,  and 
this  apparently  gave  me  the  conclusion  that  this  is 
a  new  word.  I  believe  this  is  the  basis  of  the  judg- 
ment. 

1/20/18  Trep  I  did  not  notice  any  means  here.  It  suggested  the 

German  treppe,  and  did  not  fit  in  well  with  any 
previous  line  of  suggestion.  The  basis  of  the  judg- 
ment appeared  absolutely  immediately,  with  no 
mediatory  steps. 

"  "  "  Marix  The  first  impression  is  that  of  newness,  and  I  was 

conscious  of  no  associations  whatsoever.  This  word 
led  me  nowhere.  The  other  words  of  the  series  did 
lead  me  somewhere.  It  seems  that  this  peculiar 
void,  this  inability  to  do  anything  with  the  word  is 
the  basis  of  the  "sense  of  newness." 

3 )     The  visual  image 

When  the  only  experience  that  a  subject  has  in  connection  with 
a  word  is  a  visual  perception  of  a  drawing  in  company  with  which 
it  was  presented,  it  sometimes  happens  that  the  signification  of 
the  word  is  felt  to  be  satisfactorily  realized  only  when  the  origi- 
nal drawing  is  imaged. 

Furthermore,  in  the  case  of  words  thus  associated  with  draw- 
ings, a  visual  image  of  the  drawing  may  be  recalled  when  the 
word  is  presented.  Some  subjects  look  upon  the  visualization  of 
the  drawing  as  the  meaning,  paying  no  attention  to  any  further 
mental  processes  which  may  have  arisen  in  the  interpretation  of 
the  original  picture.  Thus  Subject  5  maintained  for  a  long  time 
that  for  her  the  meaning  was  the  image.  Without  vouchsafing 
further  information,  we  continued  the  trials,  now  asking  for 
meaning,  now  for  image  in  spite  of  the  subject's  continued  re- 
minder that  "the  task  did  not  matter."  Therefore,  it  is  probable 
that  this  attitude  affected  reactions  throughout  the  first  experi- 
ment, and  nothing  except  image  was  sought  for.  Continued  trials 
revealed  that  for  Subject  5  image  and  meaning  came  at  about  the 
same  time,  with,  perhaps,  the  image  preceding.  An  effort  to 
separate  the  two  was  impossible  until  the  subject  at  length  clearly 
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distinguished  the  difference  in  the  tasks.  Because  of  the  method 
employed  in  learning,  the  image  was  inseparably  connected  with 
the  word,  and  was  consequently  given  as  both  meaning  and 
image.  Another  difficulty  to  the  reaction  to  meaning  was  ap- 
parent when  this  observer  in  one  introspection  said  that  meaning 
signified  purpose.  The  concept  of  utility  naturally  requires  more 
time  to  develop  than  the  visual  image,  so  intimately  concerned 
with  the  word  in  the  learning  process.  Even  in  the  next  experi- 
ment, when  this  subject  notes  well  the  difference  between  concept 
of  purpose  and  simple  meaning,  images  rise  so  spontaneously 
that  in  point  of  time  they  precede  either  association  or  meaning. 

This  idea  of  image  as  meaning  was  likewise  held  by  one  of 
Weld's  subjects.  Ogden  also  found  a  subject  who  interpreted 
meaning  in  this  way.  Some  of  Tolman's  subjects  seemed  to  have 
looked  upon  it  in  the  same  light. 

Even  under  circumstances  such  as  obtained  in  the  present  in- 
vestigation, viz.,  where  in  learning  the  meaning  of  a  word,  noth- 
ing but  a  drawing  was  given  the  subject,' — the  general  experience 
was  that  something  else  besides  the  image  was  present,  readily 
distinguished  from  it  and  appropriately  designated  as  the  mean- 
ing. 

4)     The  meaning 

In  the  process  of  learning  the  meaning  of  a  word,  the  visual 
image  is  not  all  that  is  associated  with  the  printed  word.  There 
is  something  else  present,  scarcely  to  be  designated  by  any  other 
word  than  "meaning"  itself  or  one  of  its  synonyms. 

This  meaning  is  sometimes  made  up  of  elements.  Subject  2 
gives  an  instance  of  meaning,  consisting  of  two  elements.  In  the 
introspection  dated  November  17,  1917,  in  reaction  to  the  word 
Kago,  this  subject  remarks :  "A  conveyance  for  carrying  a  per- 
son,— as  a  hammock." 

Herein  are  contained  two  elements, — a)  that  of  a  means,  viz., 
a  conveyance;  and  b)  that  of  an  end, — "for  carrying  a  person." 
These  are  logical  elements  of  which  the  image  is  merely  the  il- 
lustration. The  logical  definition  is  an  analyzed  product,  requir- 
ing longer  reaction  time  for  formulation  than  the  simple  unan- 
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alyzed  meaning,  frequently  the  very  first  thing  noted  in  con- 
sciousness. The  early  trials  evidence  the  presence  of  simple 
meaning.  A  glance  at  reaction  times  might  lead  one  astray;  in 
the  introspection  alone  is  disclosed  the  cause  of  long  reactions. 
Subjects  delayed  because  they  waited  to  formulate  a  definition 
when  called  on  to  react  to  meaning,  a  delay  which  had  no  counter- 
part when  the  task  was  image,  but  which  would,  I  think,  be  simu- 
lated by  a  hesitation  due  to  examining  image  as  image,  an  ex- 
amination which  did  not  occur. 

Stage  i.     Meaning  mediated  by  the  image. 

The  usual  way  of  knowing  that  simple  meaning  was  in  con- 
sciousness was  through  what  subjects  called  "a  feeling  of  know- 
ing," the  awareness  of  the  mind's  possession  of  information 
concerning  the  particular  word  in  question,  and  the  feeling  of 
satisfaction  that  that  ability  to  formulate  the  meaning  in  words 
would  stand  the  test  of  proof.  This  recognition  of  the  interpre- 
tation was  quick,  and  with  our  subjects  prior  to  image,  even  in 
the  case  of  Subject  5  whose  introspection  in  the  second  experi- 
ment admits  such  a  general  statement.  In  some  cases,  it  was  so 
rapid  that  the  subjects  without  any  suggestion  at  all,  volunteered 
the  information  that  they  found  it  impossible  to  react  to  the  ap- 
pearance of  this  "feeling"  as  quickly  as  it  came.  Subject  6  ob- 
serves on  December  22,  1917:  "I  notice  that  I  am  unable  to 
speak  simultaneously  with  the  presence  of  the  meaning  or  the 
image.  It  is  getting  more  difficult  to  secure  the  images.  The 
image  and  the  meaning  seem  to  come  at  the  same  time.  The 
thought  that  I  must  be  absolutely  truthful  acts  as  a  hindrance  to 
the  quickness  of  the  reaction." 

The  matter  of  priority  in  time  is  not  of  moment.  What  is  of 
consequence  is  the  subject's  acknowledgment  every  now  and  then 
of  the  'something'  going  on  in  consciousness  other  than  the  sum- 
moning of  the  image,  (usually  here  the  visual  image).  Nor  do 
we  deny  that  the  image  has  a  part  to  play  in  that  something 
which  we  term  'meaning.'  With  different  subjects,  the  relation- 
ship and  dependence  of  image,  association,  and  interpretation 
varied.  With  some,  the  image  helped  to  secure  the  meaning  or 
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at  least  confirmed  the  meaning-  already  in  mind.  With  others, 
the  two  were  so  close  that  subjects  found  themselves  unable  to 
tell  accurately  which  preceded ;  and  finally,  in  the  case  of  the  sub- 
ject skilled  in  experimental  practice,  the  image  lost  its  impor- 
tance and  sometimes  failed  entirely  to  appear  in  consciousness. 
Besides  the  comparison  afforded  by  a  study  of  the  work  of  the 
various  observers,  another  development  became  quite  noticeable 
in  the  responses  of  amateurs  as  the  trials  increased.  Early  ex- 
periments revealed  the  importance  of  the  image;  further  work 
showed  the  image  dropping  in  importance  and  yielding  to  the 
meaning  or  appearing  about  simultaneously.  Practice  in  intro- 
spection brought  out  the  gradual  predominance  of  meaning  over 
image  and  the  fading  out  of  the  latter,  attended  by  a  securer  hold 
of  the  former.  These  three  stages  are  quite  easily  understood  by 
reference  to  the  accounts  given  by  observers  in  various  times 
throughout  the  entire  series  of  trials.  Noticeable  departures  from 
these  stages  can  safely  be  attributed  to  irregular  trials.  At  times 
a  month  elapsed  between  one  experiment  and  the  preceding  trial, 
and  this  long  interval  seemed  unfortunate.  A  subject  who  ex- 
perienced these  delays  quickly  recognized  the  necessity  of  coming 
to  the  work  at  regular  intervals. 

This  is  readily  understood,  for  the  familiarity  of  the  new 
words  of  the  series  was  retarded  by  lack  of  practice,  and  usually 
the  first  two  or  three  words  were  little  more  than  a  puzzle  to  the 
subject.  After  about  four  trials,  the  familiarity  or  tone  of  fa- 
miliarity for  the  remaining  words  was  revived.  Consequently, 
anything  like  a  regular  curve  is  not  to  be  expected. 

The  out-and-out  statement  that  meaning  is  the  image  does  not 
appear  in  the  several  papers  mentioned  in  the  literature  on  this 
subject,  but  that  position  seems  implied.  The  meaning  would 
then  be  either  a)  the  image,  or  b)  a  blend  of  images.  That  it  is 
neither  the  one  nor  the  other,  but  a  new  form  of  mental  activity, 
another  sort  of  attack  on  a  word  or  symbol,  seems  evident  from 
the  reports  of  the  subject  taking  part  in  these  observations,  where, 
on  account  of  the  choice  of  isolated  words,  imagery  tended  to 
abound.  Another  factor  potent  in  conjuring  up  imagery  is  the 
fact  that  frequently  the  unusual  words  required  a  dwelling  upon 
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for  explanation.  That  dwelling  on  the  word  left  ample  time  for 
a  summoning  of  images,  whereas  a  rapid  reading  of  these  same 
words  in  connected  prose  would  have  been  attended,  perhaps,  by 
no  such  imagery. 

At  the  very  outset,  with  one  exception,  the  subjects  observed 
the  difference  in  the  two  tasks,  noticing  also  the  usefulness  of  the 
image  in  the  first  trials.  At  times,  the  presence  of  the  image 
was  essential  for  the  oncome  of  interpretation.  In  one  case, 
even  in  the  first  few  trials,  the  image  always  played  a  subordi- 
nate role  in  securing  the  thought,  the  concept.  This  early 
imagery  was  vivid  and  as  a  rule  easily  summoned  or  even  arising 
spontaneously  with  no  apparent  effort  on  the  part  of  the  sub- 
ject. At  this  stage  the  image  usually  appeared  sooner  than  the 
meaning. 

Subject  i. 

9/10/17    -Cresset  Torch.    The  meaning  was  slow  in  formulating  itself 

into  words,  but  the  image  came  immediately.  The 
smoke  was  strongly  imaged.  The  body  itself  and 
the  handles  were  quite  dim.  Both  vanished  a  little 
below  the  torch  part. 

"   "    "     Mino  As  soon  as  I  saw  the  word,  the  image  came,  and  I 

was  conscious  that  the  word  referred  to  a  person 
wearing  a  strange  coat,  which  is  used  in  some  coun- 
tries as  a  rain  coat.  I  remembered  having  seen  such 
a  coat. 

ii  «  •«  Hubblebubble  As  soon  as  I  saw  'hubble,'  the  image  of  a  pipe  came, 
and  a  comparison  between  it  and  a  meerschaum  pipe. 
The  likenesses  and  the  differences  were  strongly 
marked.  I  was  conscious  of  the  presence  of  the 
meaning,  but  I  did  not  formulate  it  into  words. 
Subject  2. 

9/18/17    Chela  Claw  of  a  crab.    The  image  came  first.    Then  I  as- 

sociated the  picture  with  a  crab  I  have  seen. 

ii   ii    «     pavon  The  image  came  of  a  sort  of  pennant  or  flag.    Then 

a  word  seemed  to  be  in  my  mind,  but  I  could  not  get 
it  accurately.  Its  meaning  is  'peacock.' 

"   "    "     Aplustre  The  image  of  the  back  of   a  ship  came,  then  the 

meaning.     There  were  no  associations. 

Subject  3. 

10/14/17  Parbuckle  The  meaning  came  promptly,  preceded,  I  think,  by 
the  image.  The  meaning  was  that  of  a  lever,  a  con- 
trivance for  lifting  or  lowering  a  barrel. 

"    "    "     Besague  After  a  while,  there  came  a  faint  image  of  a  kind 

of  mattock.  I  have  the  impression  that  this  is  cor- 
rect. The  image  here  led  to  the  meaning. 

"    "    "     Chank  The  meaning  came  as  a  kind  of  shell,  and  was  pre- 

ceded, I  think,  by  the  image. 

"    "    "     Araba  The  meaning  was  distinctly  preceded  by  an  image. 

Then  came  the  interpretation, — a  kind  of  carriage. 
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10/28/17 

ii/i8/i7 

Subject  4. 
9/18/17 


Hippogriff 
Acontium 

Chank 

Hippogriff 

Koto 


"   "    "     Hippogriff 

11/17/17    Araba 

>• 
Chank 


Subject  5. 
9/20/17 


Kago 


Subject  6. 
10/21/17 


I  think  the  image  came  first,  and  I  reacted  to  a  vague 
meaning  of  some  kind  of  mythological  creature. 
A  kind  of  dart,  preceded,  I  think,  by  a  vague  image 
or  perhaps  the  idea  of  something  sharp.    The  nose 
is  sharp,  so  are  the  fingers,  and  the  dart. 
Meaning  distinctly  preceded  by  image,  which  led  to 
the  meaning,  some  kind  of  shell. 
Meaning  preceded  by  image.    A  mythological  animal. 

I  was  puzzled  at  first.    The  image  came  and  then  I 

recognized  the  word.    This  is  a  couch.    There  may 

be  a  person  reclining  on  it,  as  in  the  old  Roman 

fashion. 

I  recognized  the  word,  but  was  doubtful  until  the 

image  confirmed  my  recognition.    The  effort  I  made 

to  react  quickly  prevented  my  doing  so. 

Arabs,  then  covered  wagon.     The  image  helped  me 

to  get  the  correct  meaning. 

The  word  was  familiar;  then  came  the  image  of  a 
shell,  which  I  associate  with  the  word,  cochlea,  seen 
at  some  time  and  revived  in  memory.  There  is  a 
pinkish  color  inside. 

The  word  was  familiar.  The  image  of  the  picture 
and  the  revived  image  of  a  Japanese  jinrikisha  came. 
I  associate  the  go  of  the  word  with  motion. 


Jougs 


The  image  of  a  man  came,  then  I  decided  that  Jougs 

was  the  man's  name.    Still  I  hesitate  to  say  whether 

the  word  applies  to  the  man  or  to  something  on  him. 
«    «    «     Hubblebubble  The  last  part  of  the  word  suggested  bubbles  and  the 

affair  for  making  them.     The  image  came  first,   I 

think. 
11/17/17    Hubblebubble  I  had  to  get  the  image  before  the  meaning  came, — 

an   instrument  the   use   of   which   I   do   not  know. 

Bubble  suggested  that  bubbles  may  be  in  it  or  in 

connection  with  it. 


Subject  7. 
3/  3/1 8    Agonoderus 

"  "  "  Furcula 
"  "  "  Biberon 
4/14/18  Erminois 


I  saw  the  image  first.     The  meaning  came  a  little 

afterwards. 

The  image  came  first,  and  in  the  meaning  after, — 

something  which  looks  like  a  wishbone. 

An  image  which  looked  like  a  water  jug  came, — then 

I  had  the  meaning,  water  jug,  and  the  words  came. 

I  tried  to  think  what  the  word  meant,  but  the  image 

came  before  I  could  get  any  meaning. 


As  the  number  of  trials  increased,  the  meaning  tended  to  be- 
come less  dependent  on  the  image,  and  in  what  might  be  desig- 
nated another  stage  of  learning,  we  obtained  different  results. 

Stage  2.     Meaning  and  image  simultaneous. 

At  this  stage  the  meaning  and  the  image  came  simultaneously 
or  so  closely  related  in  temporal  sequence  that  the  subject  could 
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no  longer  say,  "The  image  preceded."  However,  the  nature  of 
the  task  always  seemed  to  have  an  influence  on  the  first  observ- 
able thing  in  consciousness,  bringing  about  what  some  psychol- 
ogists have  called  a  "dispositional  tendency."  The  various  sub- 
jects endeavored  to  hold  meaning  in  abeyance  when  image  was 
called  for,  and  vice  versa.  All  this  time  an  interpretation  of  the 
particular  words  was  becoming  more  definite  and  frequently  ap- 
peared at  the  same  time  as  the  image.  Whereas  the  image  was 
the  spontaneous  element  in  the  previous  trials,  meaning  now  as- 
sumed this  character  of  spontaneity  and  it  was  more  or  less 
accidental  which  came  first.  The  formulated,  lengthy  meanings 
gave  place  to  shorter,  even  one-word  definitions.  What  might  be 
considered  a  typical  description  of  the  task  at  this  period  is  the 
report  of  simply  what  was  called  for;  e.g.,  when  task  was  mean- 
ing, only  the  interpretation  was  described,  as  if  meaning  came 
independently  of  image.  The  reactions  are  apparently  only  to  the 
task  assigned,  and  any  difficulty  in  recording  in  the  order  just 
given  is  noted.  A  usual  answer  was,  "The  image  and  the  mean- 
ing came  together  or  so  closely  connected  that  it  was  impossible 
to  notice  which  one  appeared  first."  The  dividing  line  between 
this  stage  and  the  next  is  hard  to  estimate.  Here  are  a  few 
sample  introspections. 

Subject  i. 

11/10/17    Sabbaton          Sandals,  with  strips  across  the  top  or  upper  part  of 

the  foot.     These  strips  were  very  strongly  marked. 

The  foot  was  quite  broad  for  the  length. 
"    "    "     Chank  The  image  of  the  shell  in  an  upright  position  came, 

and  with  it  the  consciousness  that  it  is  different  from 

anv  shell  I  have  seen. 

Martlet  The  image  of  a  bird  on  a  shield  came  promptly. 

"    "    "     Besague  A  hammer.    I  was  conscious  that  the  shape  was  very 

odd. 
«    it    «     Parbuckle         There  was  little  difference  between  the  image  and 

the  meaning.     I  think  the  image  came  first,  but  I 

am  not  sure,  so  close  were  they. 
Subject  2. 
11/11/17    Dagon  A  kind  of  man  with  armor.     The  meaning  and  the 

image  came  together. 
"    "    "     Argali  An  animal   with   large  horns.     The  image   is  very 

distinct  and  it  came  at  the  same  time  with  the  mean- 
ing, shaggy  goat. 
•i    «    «     peruke  Wig.    The  meaning  and  the  image  came  together. 
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Subject  3. 

10/14/17    Aoontium         The  image  and  the  meaning  came  very  closely  to- 
gether.   The  image  was,  for  me,  fairly  clear. 
Sabbaton          There  came  the  image  as  of  a  few  black  lines,  with 

the  characteristic  curve  of  the  toes. 
Subject  6. 

9/20/17    Burin  The  word  was  familiar  at  once,  and  the  image  came 

even  before  I  reacted.    The  use  of  the  instrument 
came  at  the  same  time  as  the  image. 
Mambrino         Hat.     Meaning   and   image   together.     I   associated 

this  with  Panama  hat. 

Chank  Sea  shell.    The  image  of  a  sea  shell  and  the  mean- 

ing came  together.    There  were  no  associations. 

Stage  3.     Meaning,  without  the  mediation  of  the  image. 

In  the  second  stage  of  learning,  we  have  noted  that  meaning 
and  image  occur  in  various  temporal  relations,  not  fixed  to  any 
sequence,  but  having  a  tendency  towards  independence.  Even  at 
this  time  the  tasks  are  quite  distinct.  Gradually,  the  response  to 
the  task  meaning  illustrates  a  shaking  off  of  the  image,  sometimes 
disregarding  it  entirely.  When  the  words  were  scarcely  familiar, 
the  image  rendered  good  service  in  confirming  or  even  estab- 
lishing meaning.  Its  function  has  now  ceased  to  be  of  impor- 
tance. As  the  learning  process  continued,  the  meaning  has  grown 
more  fixed,  more  independent,  more  logical,  while  the  image  has 
lost  its  vividness  and  become  vague  and  fragmentary,  appearing, 
too,  only  as  portions  of  the  whole  picture. 

Subject  3. 

11/11/17  Hubblebubble  The  image  was  very  faint, — one  that  would  be  abso- 
lutely unrecognizable.  Only  later  did  the  character- 
istic steam  or  smoke  which  comes  from  the  hubble- 
bubble  arise.  The  visual  images  are  becoming  much 
weaker  and  more  imperfect,  not  schematic,  but  frag- 
mentary. 

Maravedi  A  kind  of  coin,  with  image  in  the  background,  and 
apparently  no  longer  essential  to  getting  the  meaning, 
which  came  by  direct  association  with  the  word  itself. 

Agonoderus  I  was  waiting  for  the  image,  and  it  seemed  to  be  a 
different  task  from  waiting  for  the  meaning;  some- 
thing in  which  there  is  less  effort  required.  It  seems 
as  if  I  can  do  something  to  get  the  meaning,  but  for 
the  image  I  simply  have  to  wait.  It  finally  came,  I 
think,  after  the  meaning. 

At  this  point,  the  presence  of  meaning  seemed  necessary  either 
for  a)  securing  the  correct  image:,  or  b)  confirming  the  accuracy 
of  the  image  which  had  spontaneously  arisen.  At  times,  one 
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image  was  rejected  for  another,  and  frequently  also  meaning  was 
present  without  image. 


Subject  i. 

11/17/17 


Acontium 


Martlet 


Subject  2. 
9/18/17    Ampyx 


Acontium 


11/17/17  Brob 


Subject  3. 
10/14/17  Brob 


Koto 


11/18/17    Cresset 


1/13/18 


Acontium 
Ophicleide 


Subject  4. 

10/28/17    Hippogriff 


There  came  the  image  of  a  man  with  a  long  spear 
on  his  shoulder, — the  head  was  somewhat  turned 
aside,  and  the  profile  was  quite  distinct.  I  do  not 
know  what  he  really  represents. 
Image  of  bird  on  shield  came,  but  with  the  image 
comes  the  consciousness  that  I  do  not  really  know 
what  it  represents  or  signifies.  I  think  I  would  for- 
get the  images  eventually. 

The  image  is  of  two  women  with  crowns  on  their 
heads,  but  I  do  not  know  whether  ampyx  applies  to 
the  crowns  or  to  the  women. 

The  image  as  in  the  series  came.  I  cannot  give  an 
exact  meaning,  though.  The  man  is  hurling  some- 
thing, perhaps  a  javelin  or  spear. 
There  was  an  association  with  probe,  then  the  image 
of  the  nails  came,  but  I  do  not  know  whether  there 
were  two  nails  or  three.  I  notice  that  the  images  are 
becoming  dimmer. 

The  image  came  but  I  am  uncertain  as  to  its  correct- 
ness. The  image  of  the  tacks  came ;  I  cannot  ac- 
count for  the  uncertainty. 

The  image  came,  but  I  am  uncertain  of  it.  It  was 
;'a  strawlike  garment,  but  it  does  not  appear  to  be 
the  correct  image.  On  what  the  judgment  of  incor- 
rectness is  based  is  to  me  unknown. 
I  had  difficulty  in  getting  the  meaning,  without  which 
I  could  get  no  image.  Then  it  appeared  to  me  that 
this  is  the  thing  associated  in  my  mind  with  some- 
thing. The  image  of  the  tripod  affair  then  came  up. 
Dart,  preceded  by  a  feeling  of  surprise.  No  image. 
The  meaning  came  instantly.  The  image  was  sub- 
sidiary, and  apparently  not  a  step  towards  getting 
the  meaning.  It  was  very  faint  and  imperfect. 


I  could  not  get  the  image,  but  I  knew  the  word 
meant  an  animal. 

11/17/17  Hubblebubble  This  is  the  word  I  am  uncertain  about.  There  is 
something  in  'bubble'  that  reminds  me  to  get  the 
right  image,  but  I  am  yet  in  doubt  as  to  the  correct 
meaning  or  in  fact  about  any  meaning. 

Subject  5. 

10/21/17  Ampyx  I  have  no  definite  meaning.  For  me  this  never  had 

a  definite  meaning.  There  is  an  image  of  two  heads 
with  crowns  or  circlets  on.  They  appear  to  be  wo- 
men's heads. 

"  "  "  Chank  I  am  not  sure  of  the  meaning,  but  I  think  it  is  a 

shell.  Chela  came  up  first  as  an  image,  but  I  knew 
it  was  a  claw,  and  not  the  right  image,  and  I  looked 
for  another. 

A  transition  from  imaged  to  imageless  apprehension  has  oc- 
curred at  some  time  in  the  second  stage, — just  when,  it  is  diffi- 
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cult  to  say.  It  is  remarkable  that  increased  familiarity  with  the 
material  of  the  experiment  brought  meaning  to  a  certain  maxi- 
mum development,  which  remained  so  in  spite  of  continued  trials. 
The  meaning  had  come  to  stay.  Not  so  with  the  image.  It  had 
faded  considerably,  so  that  one  subject's  drawing  of  his  image  of 
a  complicated  design  was  little  more  than  two  curves.  Associa- 
tions crowded  out  images  to  a  large  extent  and  comparisons  arose 
with  little  effort.  Unanalyzed  meanings  as  well  as  analyzed 
appear.  In  some  cases  the  reaction  time  was  so  brief  that  a  ques- 
tion arose  as  to  the  accuracy  with  which  some  subjects  reported 
what  had  taken  place  before  the  reaction.  It  is  not  an  easy  task 
to  tell  just  what  happens  from  the  time  the  printed  word  is  ex- 
posed till  the  task  only  is  fulfilled.  One  subject  says  that  the  exact 
moment  of  the  appearance  of  the  image  is  evasive.  In  the  be- 
ginning, such  was  not  the  case,  for  the  void  in  the  mind  as  to 
the  meaning  was  so  changed  by  the  advent  of  meaning  that  its 
presence  could  be  very  easily  discovered.  In  this  later  stage,  the 
meaning  follows  so  suddenly  on  the  exposition  of  the  card  that 
subjects  confess  difficulty  in  describing  what  actually  took  place 
in  consciousness.  It  does  not  follow  that  the  curve  of  learning 
should  always  indicate  a  shorter  reaction  time  for  meaning  than 
for  image.  The  temporal  relationship  is  as  yet  a  matter  of 
chance  with  some.  Sample  introspections  are  numerous. 


Subject  i. 
11/10/17 


Mambrino 


Koto 


11/17/17    Parbuckle 


Subject  2. 
9/18/17    Burin 


As  soon  as  I  saw  the  word,  hat  came  to  me,  then 
sombrero,  and  then  the  image  of  a  low-crown  hat 
with  a  strongly  marked  band  on  it. 
A  zither-like  form,  and  then  the  image  of  an  old 
instrument  I  saw  some  years  ago,  and  a  dim  image 
of  the  attic  in  which  I  saw  the  instrument. 
Skids,  or  inclined  plane.  The  meaning  came  before 
the  image,  which  was  dim  :  also  a  consciousness  that 
this  is  different  from  the  skids  I  have  seen  used  for 
loading  wagons.  The  contrast  was  marked.  The 
ones  I  saw  were  not  so  much  like  inclined  planes, 
and  yet  enough  remains  to  interpret  them.  The 
images  seem  to  be  fading,  and  in  their  places  real 
images  of  actual  things  are  coming. 

Hubblebubble  As  soon  as  I  saw  'bubble/  the  meaning  came  and 
after  that  the  image  and  the  consciousness  that  it 
is  not  an  ordinary  pipe. 


The  meaning  pencil  came.     The  image  looks  as  if 
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there  were  smoke  around.  Bur  suggests  burn.  Per- 
haps this  is  a  process  of  burning  leather. 

"  "  "  Chank  Meaning  came  first.  The  word  suggests  conch.  The 

image  as  on  the  card  then  came  to  me. 

11/11/17  Burin  This  is  the  word  I  had  in  mind  when  I  reacted  to 

another  word.  It  is  a  pencil  and  it  seems  as  if  there 
is  smoke  coming  from  it  as  it  marks  the  paper. 

11/17/17  Araba  Coach.  The  meaning  came  first.  I  notice  this  hap- 

pening now  as  the  words  of  the  series  become  more 
familiar. 

H  »  it  Argali  Somewhat  like  a  deer.  Meaning  came  first,  then  the 

image.  The  horns  are  prominent. 

"  "  "  Pavon  A  triangular  pennant.  It  is  not  necessary  now  to 

wait  for  the  image  before  the  meaning  is  clear. 

The  remarks  of  Subject  2  are  interesting.  On  December  22, 
she  says :  "No  new  meaning  has  come  to  me  by  seeing  the  pict- 
ures frequently.  The  images  which  were  vague  in  the  beginning 
are  still  vague.  In  some  cases,  the  images  are  quite  distinct;  in 
others,  they  are  vague,  but  they  come  at  once,  whether  clear  or 
not."  A  later  introspection  reads :  "The  images  are  becoming 
less  clear,  but  they  continue  to  come  immediately.  Now,  how- 
ever, because  I  have  the  meaning  of  the  words,  the  images  are 
less  important." 

Subject  3. 

10/21/17    Aplustre  I  think  the  meaning  came  first, — something  which 

has  to  do  with  the  stern  of  a  ship,  followed  very 
promptly  by  a  vague  image  of  the  drawing.  It 
seems  that  the  image  was  more  schematic  than  in 
previous  experiment. 

"     Ampyx  At  first  there  was  in  my  mind  a  Greek  word  which 

I  saw  recently.  Then  I  realized  my  task,  and  I  had 
to  wait  for  the  image  to  come.  Meantime  there 
came  to  me  the  definition,  some  kind  of  hair  band, 
and  then  the  image  of  the  two  heads  in  the  draw- 
ing, on  which  I  doubt  that  I  could  make  out  the 
ampyx. 

"  "  "  Aquaemanale  The  image  came  very  distinctly  later  than  the  mean- 
ing. It  became  difficult  for  me  to  get  the  image  of 
the  drawing  though  I  knew  that  it  had  to  do  with 
some  kind  of  water-holding  contrivance.  When  it 
did  come,  it  was  very  obscure.  I  rather  think  that 
a  few  black  lines  flitted  in  and  out  of  consciousness, 
while  I  was  trying  to  think  how  the  thing  looked, 
and  I  could  not  get  any  image  that  would  do  for 
quite  a  while. 

"    "    "     Dagon  The  meaning  came  as  a  kind  of  idol,  then  a  very 

imperfect  image,  absolutely  unrecognizable,  yet  I 
felt  that  these  lines  indicated  the  idol,  but  only,  I 
think,  because  they  came  when  I  was  thinking  about 
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the  idol;  i.e.,  whilst  I  was  trying  to  get  an  image 
of  the  idol,  a  certain  number  of  lines  came  to  con- 
sciousness, which  were  recognized  as  representing 
the  idol  because  they  appeared  in  such  a  situation. 
In  another  situation  I  could  never  recognize  them. 
Had  they  been  drawn,  nobody  except  myself  could 
possibly  have  recognized  them. 

"  "  "  Besague  Meaning,  some  kind  of  contrivance  for  digging,  came, 

and  then  the  image  of  a  mattock. 

10/28/17  Mace  There  came  to  me  the  meaning,  some  kind  of  war 

implement,  with  no  image.  Then  after  a  distinct 
interval  came  the  image  of  the  sceptre-like  drawing. 
Only  later  was  the  incongruity  between  the  meaning 
and  the  image  realized. 

"  "  "  Chela  A  kind  of  claw,  with  associations  with  the  labora- 

tory. I  do  not  know  that  an  image  arose  at  all.  If 
so,  it  was  very  indistinct. 

With  Subject  3,  whenever  the  meaning  was  slow  in  coming,  the 
image  was  delayed  considerably.  With  the  task  meaning,  every 
reaction  but  one  comes  in  the  order  described  in  the  third  stage 
of  learning.  In  the  exception  image  precedes,  but  introspection 
does  not  reveal  the  fact  that  it  was  necessary  for  the  presence  of 
the  meaning.  With  the  task  image,  the  responses  are  forced  or 
vague  images.  Briefly,  the  image  is  characterized  as  "faint, 
forced,  fragmentary,  after  an  effort." 

11/18/17    Cresset  I    had    difficulty    in    getting   the    meaning,    without 

which  I  could  get  no  image.  Then  it  appeared  to 
me  that  this  has  associations.  Then  the  tripod  ap- 
peared. 

"    "    "     Mino  The  image  of  a  straw  garment  came.     There  was 

delay  because  I  had  difficulty  in  securing  the  mean- 
ing. 

Mambrino        The  image  came  forced  after  the  meaning,  hat. 
Subject  4. 

11/17/17    Cresset  Water  cress.    The  image  came  after. 

Burin  Burnt  wood,  then  the  image. 

Koto  Couch.     It  has  nothing  on  it. 

With  this  subject,  reactions  on  all  following  dates  give  meaning 
in  shorter  time  than  image,  though  the  subject  remarks  that  she 
prefers  reacting  to  image,  because  then  she  feels  that  she  is  re- 
porting more  truly.  It  seems  as  if  the  exact  moment  of  inter- 
preting is  difficult  to  recognize.  In  the  beginning  when  the  mean- 
ing required  longer  time,  the  subject  had  no  difficulty  in  tracking 
the  presence  of  meaning,  but  in  the  trials  when  the  meaning 
preceded  the  image,  it  was  not  easy  to  report,  so  swiftly  was  the 
interpretation  present. 


466  AGNES  R.  MC DONOUGH 

Subject  5,  throughout  the  first  experiment  gave  for  meaning 
the  purpose  for  which  an  object  is  used.  This  undoubtedly  ac- 
counts for  the  long  reaction  times  of  meaning.  She  likewise  at- 
tests that  in  every  case  the  presence  of  the  image  is  essential  for 
meaning,  and  the  trials  seem  to  lend  evidence  to  this  statement. 
In  the  beginning  she  declared  that  meaning  and  image  were  simi- 
lar, but  somewhat  later  she  came  to  observe  the  two  processes, 
and  distinguished  between  them.  Judging  her  work,  I  should 
rather  say  that  image  with  her  was  so  closely  connected  with 
meaning  that  she  confused  the  two  tasks.  The  introspection  to 
image  is  given  in  terms  of  meaning  rather  than  image,  I  con- 
clude. The  later  reactions  of  this  subject  show  that  she  has 
learned  to  distinguish  perfectly  between  the  two  tasks,  but  still 
the  image  rises  spontaneously  with  the  perception  of  the  printed 
word. 

Subject  6. 

10/21/17    Dagon  The  meaning  came  first,  then  the  image  of  the  ani- 

mal. I  think  the  word  resembles  dragon,  and  this 
resemblance  helped  bring  the  image. 

"    "    "     Martlet  The  meaning,  bird,  came  immediately.     Then  a  lit- 

tle bird  came  as  image.  I  knew  this  word  before 
meeting  it  in  the  material. 

"     "     "      Mace  The  meaning,   hammer  or  instrument   for  bringing 

people  to  order,  came  before  the  image. 

1    "     Cresset  The   word   plume   came,   then   the   image   of   what 

looked  like  a  feather.  I  could  not  tell  whether  it 
was  a  single  feather  or  a  bunch  of  feathers,  so 
vague  was  the  image. 

Remark  of  Subject  6:   "The  images  do  not  come  so  readily  as 
the  meanings,  and  they  are  indistinct  when  they  do  come. 

IV.     THE  INFLUENCE  OF  THE  TASK 

With  Subject  7,  in  whom  the  tendency  to  visualize  is  most 
marked,  the  attempt  was  made  to  discover  what  influence  the  task 
"meaning"  or  "image"  had  on  the  reaction  time.  This  subject 
was  given  a  special  set  of  experiments  in  which  she  was  con- 
tinually asked  to  report  which  came  first,  image  or  meaning. 
Inspection  of  the  tables  gives  (P.  515)  very  little  difference 
in  the  results.  With  the  task  image,  when  image  came  first, 
the  mean  reaction  time  was  1117  & ;  with  task  image,  when  mean- 
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ing  came  first,  the  mean  reaction  time  was  1103  a.  When  the 
task  was  meaning,  and  meaning  came  first,  the  average  reaction 
time  was  1093  a;  with  image  first,  the  average  reaction  time  was 
1025  <r.  Considering  the  range  of  variation  between  the  indi- 
vidual readings,  it  would  not  do  to  make  much  out  of  these  dif- 
erences.  From  these  reaction  times,  we  have  no  evidence  that  the 
task  "meaning"  tends  to  make  the  meaning  come  quicker  or  that 
with  the  task  "image"  the  image  tends  to  arise  sooner  because 
of  the  task. 

We  may  also  take  into  account  the  number  of  times  that  image 
or  meaning  seemed  to  come  first  with  the  two  tasks.  With  the 
task  image,  image  seemed  to  come  first  50  times,  meaning  first,  33 
times,  a  ratio  of  meaning  to  image  of  .66.  With  task  meaning, 
image  seemed  to  come  49  times,  and  meaning  33  times,  a  ratio  of 
meaning  to  image  of  .67. 

We  thus  fail  to  find  with  this  subject  any  evidence  that  the  task 
"react  to  meaning"  or  "react  to  imagery"  has  any  tendency  to 
make  the  process  called  for  arise  sooner  than  it  might  otherwise 
appear. 

To  seek  further  information  on  the  influence  of  the  task,  the 
following  three  curves  were  plotted. 

Figures  i  and  2  show  two  correlative  branches — the  dotted 
lines  in  each  gives  the  percentage  of  times  the  image  seemed  to 
the  subject  to  come  prior  to  the  meaning.  The  continuous  lines 
indicate  the  percentage  of  times  the  meaning  seemed  to  come  first. 

The  data  for  the  curves  are  taken  from  the  table  on  page  515. 
The  doubtful  cases  in  column  D  of  this  table  were  distributed 
equally  between  the  I  and  M  columns  in  getting  the  percentages. 
When  we  compare  these  curves  with  figure  3  they  seem  at  first 
sight  to  be  wholly  contradictory.  Figure  3  shows  two  curves,  a 
dotted  one  showing  the  average  reaction  time  to  image,  and  a  con- 
tinuous one  showing  the  average  reaction  time  to  meaning.  All 
along — no  matter  what  seemed  to  the  subject  to  appear  first,  the 
average  reaction  time  to  meaning  was  shorter  than  for  imagery. 
If  we  compare  points  in  the  curves  at  corresponding  dates  it  will 
be  noticed  that  when  the  average  difference  in  reaction  time  is 
small,  image  seems  to  the  subject  to  come  before  the  meaning 


468 


AGNES  R.  MCDONOUGH 


TASK  MEANING.- — 


35% 


17*. 


Fij.J. 


much  oftener  than  the  reverse.  When,  however,  there  is  a  con- 
siderable difference  in  the  average  reaction  times,  the  two  curves 
agree,  i.e.  the  meaning  seems  to  the  subject  to  come  prior  to  the 
imagery  much  more  frequently  and  the  average  reaction  time  to 
meaning  is  much  shorter. 

This  would  indicate  that  the  brilliancy  of  the  image  as  com- 
pared with  the  more  sombre  and  less  noticeable  meaning  makes 
it  appear  in  retrospection  to  have  come  prior  to  the  meaning, 
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—TASK  IMAGE  r— 


,'78* 


Zf/, 


whenever  the  real  difference  between  the  two  arrivals  is  slight. 
The  curve  indicates  an  illusion  of  priority  in  favor  of  the  image 
when  the  average  difference  in  the  reaction-time  falls  below  100 
sigma. 

A  supposed  influence  of  the  task  was  quite  frequently  noted  by 
other  subjects.  This  information  was  voluntary,  some  confess- 
ing the  "inhibitory"  influence  of  the  task;  others,  realizing  the 
possibility  of  reacting  to  either  task. 
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VSUBJECT  7r- 


Subject  i. 
i/  1/18    Furcula 

1/17/18    Xylophone 


Subject  3. 
10/21/17    Brob 


"    "    "     Ampyx 


Pavon 


11    "    "     Dagon 


"    "    "     Parbuckle 


Wish  bone.  No  image  came,  and  when  the  image  is 
not  called  for,  I  notice  that  none  comes. 
This  is  a  musical  instrument.  I  now  find  that  it  is 
possible  to  separate  the  two  tasks,  that  is,  to  get 
either  the  image  or  the  interpretation  as  required 
by  the  experimenter. 

There  came  to  me  the  image  of  the  little  tacks.  I 
think  the  influence  of  the  task  makes  itself  appar- 
ent, as  if  the  one  or  the  other  would  come  more  or 
less  quickly  according  to  the  task. 
There  came  the  meaning,  vague  and  definite,  which 
seemed  unable  to  develop  because  of  the  conscious- 
ness of  the  task,  and  I  had  to  seek  the  image.  This 
I  did,  but  with  some  effort. 

The  task  was  in  my  mind  from  the  very  outset.  The 
word  was  recognized  as  familiar,  and  I  think  its 
meaning  was  present,  but  rather  subconsciously  to 
the  task,  "Find  an  image."  I  reacted  perhaps  a  lit- 
tle too  soon  to  the  image,  the  image  coming  really 
with  the  reaction  rather  than  determining  the  re- 
action. 

The  meaning,  some  kind  of  idol,  came.  The  image 
was  very  vague.  It  seems  to  me  that  the  task  in- 
hibits the  appearance  of  the  image,  so  that  the  image 
is  much  fainter  than  it  would  be  had  the  task  been 
image. 

The  image  was  very  faint,  and  because  of  the  task, 
image,  the  meaning  did  not  seem  to  develop.  This 
I  notice  is  a  rather  general  phenomenon  now. 
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"  "  "  Peruke  This  came  first  as  a  familiar  word,  but  the  meaning 

did  not  develop  on  account  of  the  task  image.  I 
seemed  to  recognize  a  real  conflict  between  the  de- 
velopment of  meaning  and  the  purpose  I  had  of 
seeking  the  image,  which  came  in  a  fragmentary 
manner. 

1/13/18  Winch  I  had  to  wait  for  the  image,  which  seemed  to  be 

quite  a  different  process  from  waiting  for  the  mean- 
ing. It  seems  that  associations  formed  in  learning 
will  help  in  getting  the  meaning,  but  will  not  help 
so  much  in  getting  the  image.  If  the  image  comes, 
it  must  simply  be  passively  waited  for.  Here  were 
such  associations  as  "wrench,  wench,  windlass,"  ac- 
companied by  a  consciousness  that  some  of  these 
were  appropriate  to  the  meaning  and  some  were  not. 

"  "  "  Hypogeum  Again  there  was  the  passive  waiting  for  the  image, 
which  turned  my  attention  from  any  such  thing  as 
derivation,  which  in  this  word  is  very  prominent. 

V.     INTRODUCTION  OF  DEFINITION 

In  the  second  set  of  experiments,  conducted  with  three  ob- 
servers, the  definitions  of  the  words  of  the  series  were  introduced 
after  several  trials.  The  'old'  interpretation  persisted  alongside 
the  'new'  one,  as  well  as  feelings  of  amusement  when  interpreta- 
tions differed  radically.  The  learning  of  the  definition  draws 
attention  to  some  one  element  in  the  printed  picture.  This  is 
observed  by  Subject  5  in  the  reaction  to  Camail. 

2/3/18      Camail  The  picture  came  first  of   a  man  with  a  conical- 

shaped  hat,  and  a  chain  of  mail  around  his  neck. 
Then  the  interpretation, — a  mail  protection  for  the 
neck,  came.  There  seems  to  be  little  difference  in 
time,  but  the  picture  may  have  come  first.  The  in- 
terpretation was  unformulated.  I  had  to  look  for 
the  word  afterwards.  The  picture  takes  in  the  face 
and  head,  but  I  thought  the  name  had  to  do  with 
the  neck  part  of  it.  At  first  I  paid  attention  to  the 
whole  picture ;  after  I  learned  the  definition,  I  only 
noticed  the  neck  gear. 
Subject  I. 

1/13/18    Limber  As  soon  as  I  saw  the  word  I  was  conscious  of  a  dif- 

ference which  has  been  caused  by  a  study  of  defini- 
tions. The  word  instead  of  applying  to  whole  ob- 
jects applies  only  to  parts.  This  is  very  misleading. 
The  term  evidently  belongs  to  the  shaft  of  a  sulky 
instead  of  to  the  whole  vehicle.  This  new  study  of 
definitions  is  inhibitory,  I  think. 

The  new  and  old  interpretations  cause  conflict  when  the  defini- 
tion brings  out  some  meaning  not  conveyed  by  the  printed  pic- 
ture. Several  subjects  note  this., 
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Subject  i. 

1/13/18    Furcula  This   is   a   support   for   undermined  walls.     This   is 

what  I  learned  from  the  definition.  I  do  not  agree 
with  it,  for  I  cannot  associate  the  picture  with  a  wall 
on  account  of  the  shape  of  the  drawing.  The  union 
of  the  two  branches  is  near  the  base.  This  is  also 
the  union  of  the  clavicle  bones  of  a  bird,  (ornitho- 
logical definition).  I  think  it  is  just  a  wish  bone. 
Shield,  with  ornamentations  in  rows  on  the  front. 
There  was  also  a  consciousness  that  the  definition 
contradicts  the  first  impression  I  got  of  material.  I 
thought  the  material  was  brass,  but  the  definition 
makes  me  think  otherwise,  and  the  effect  is  contra- 
dictory. 

At  first  it  looked  strange.  I  was  conscious  of  a 
great  difference  between  the  use  of  the  word  as  given 
in  the  dictionary  and  the  use  I  had  attributed  to  it 
from  examining  the  picture. 

The  image  and  the  word  came  first.  It  is  a  small 
gable  built  on  buttresses  and  screens  of  houses,  es- 
pecially in  mediaeval  aichitecture.  I  was  conscious 
that  the  definition  had  changed  my  interpretation,  a 
wayside  shrine. 

A  bracket  used  under  the  cornice  of  a  Corinthian  or 
Composite  capital  or  pillar.  I  remembered  also  my 
old  interpretation,  a  piece  of  molding. 
The  outline  is  trapezoidal-shaped,  with  vertical  bars 
and  the  peg,  (or  as  the  definition  says,  the  hammer) 
for  striking  the  bars.  The  picture  was  a  little  mis- 
leading. The  definition  says  those  vertical  bars  are 
wooden.  I  thought  they  were  of  wire  or  catgut. 
A  wrench  at  the  bottom  of  a  pillar,  or  part  of  a 
bicycle.  This  is  the  old  interpretation.  A  wooden 
pin;  in  ship  carpentry,  it  is  a  -  1  forget:  but  there 
is  something  about  a  nail  being  driven  into  the  shoe 
of  something.  The  terms  of  the  definition  were 
obscure. 

An  instrument  for  winding,  (old  interpretation).  A 
kind  of  hoisting  apparatus  by  which  a  rope  is  wound 
around  a  cross  bar  by  turning  a  crank  at  the  side. 
The  weight  to  be  lifted  is  attached  to  the  rope.  I 
think  a  remembered  comparison  goes  on  between 
the  old  and  new  meanings,  and  a  sort  of  complacent 
feeling  exists  when  the  two  agree. 
The  image  came  first  of  chained-mail  collar.  This  is 
the  old  and  new  interpretation.  The  old  included 
'conical-shaped  hat.'  Now  there  is  the  additional 
idea,  tippet  worn  by  Roman  clergy,  —  tippet  edged 
with  fur,  kind  in  accordance  with  the  dignity  of  the 
wearer. 

Image  first,  a  military  surcoat,  mentioned  in  Chaucer 
and  spelled  parament.  The  old  interpretation,  swal- 
low tail  coat,  came  back,  with  the  image  of  a  man 
holding  a  spear.  The  reactions  seem  delayed  by  this 
new  learning  process. 

One  subject  especially  seems  hampered  in  reacting  by  the  rising 
to  consciousness  of  two  interpretations.     With  her,  there  is  al- 


Mether 


Cablet 


Subject  5. 
1/13/18    Modillion 


"   "    "     Xylophone 


"   "    "     Nog 


"   "    "     Winch 


"   "    "     Camail 


Parement 
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ways  trailing  somewhere  in  the  background  of  consciousness  the 
new  ideas  introduced  by  the  study  of  definitions. 

Subject  i. 

1/13/18  Agonoderus  A  small  beetle.  I  have  a  consciousness  that  there  is 
more  written  on  the  paper,  and  this  bothers  me. 

"  "  "  Modillion  Two  things  came, — the  impression  I  first  had,  mold- 
ing, and  the  impression  I  received  from  studying 
the  definition,  a  carved  bracket. 

"  "  "  Parement  A  man  standing  with  a  gun  in  front  of  him.  He  has 
the  stiff  appearance  of  a  person  dressed  in  mail. 
Chaucer  is  mentioned  in  the  definition. 

"  "  "  Aftaba  I  am  conscious  that  there  are  two  things  now  to  be 

looked  after.  The  definition,  if  long  and  couched  in 
unfamiliar  terms,  seems  to  be  quite  a  hindrance  to 
reaction,  even  when  the  task  is  image.  This  is  a 
sort  of  teapot,  with  handle  and  spout  noticeable. 
With  this  came  the  impression  that  there  is  some- 
thing in  the  definition  that  contradicts  this.  There 
it  is  spoken  of  as  a  water  vessel  used  in  India. 

"  "  "  Camail  I  distinctly  saw  the  face  with  the  hood  around  it,  a 

hood  made  of  chain  mail.  I  knew  that  the  expres- 
sions 'hood'  and  'chain  mail'  were  in  the  definition, 
and  these  words  helped  me  to  get  the  image. 

VI.     EXPOSITION  OF  PICTURES 

After  February  twenty-fourth,  Subject  I  was  shown  pictures 
instead  of  words.  Out  of  117  words  shown  during  several  ex- 
periments, 5  brought  'word'  first;  with  the  remaining  112  words, 
an  unformulated  meaning  was  reported  as  the  first  thing  in  con- 
sciousness. This  subject  says,  "Meaning  always  comes  first  when 
the  pictures  are  exposed;  then  the  English  word  follows,  and 
finally  the  real  name  of  the  picture." 

3/  3/i8  Modillion  The  meaning  came  first.  I  could  not  formulate  it 
though  I  knew  what  it  was.  Then  came  'bracket' 
and  finally  'modillion.'  The  words  came  as  visual 
images ;  with  the  word  'bracket'  there  came  the  visual 
image  of  a  real  bracket,  then  the  first  syllable  'MOD' 
with  a  black  line  following,  of  about  the  real  length 
of  the  word. 

5/19/18  Gablet  The  words  used  to  come  as  visual  images.  Now  they 

come  without  form.  I  am  not  conscious  of  anything 
except  that  I  know  the  word  that  applies  to  the 
picture. 

With  repeated  practice,  perhaps,  the  word  designating  the  pict- 
ure would  displace  what  this  observer  calls  the  'English'  word. 
Whether  that  word  would  eventually  precede  unanalyzed  mean- 
ing is  a  matter  of  conjecture,  but  it  seems  as  if  it  would  not.  By 
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repetition  and  increased  power  of  observance  of  what  happens  in 
consciousness,  Subject  i  detects  meaning,  simple  meaning,  pres- 
ent immediately  on  the  presentation  of  a  picture.  This  same 
sequence  (meaning  image)  is  also  observed  when  the  printed 
word  is  shown. 

When  a  stimulus  word  or  picture  is  shown,  the  tendency  is 
for  the  feeling  of  knowing  to  precede  the  image.  This  'feeling 
of  knowing'  if  formulated,  would  constitute  the  interpretation  of 
the  word  or  picture. 

VII.     CONCLUSION 

We  may  now  ask  ourselves  the  question:  how  do  unknown 
words  acquire  meaning?  We  may  say  that  the  first  stage  is  that 
in  which  the  word  acquires  familiarity  by  being  seen  in  a  certain 
situation.  In  our  experiments  the  word  was  associated  with  a 
picture,  and  this  picture,  involuntarily  interpreted  by  the  subject. 
The  word  thus  became  associated  with  this  interpretation  and 
the  memory  image  of  the  drawing.  In  real  life,  the  picture  is 
often  replaced  by  an  object.  The  object,  however,  is  not  repre- 
sented as  a  mere  bundle  of  sensations, — but  is  interpretated  by 
inquiring  into  its  use,  of  what  it  is  made,  etc.  Thus  a  word  can 
not  only  recall  a  visual  image  of  some  object,  but  also  a  piece  of 
knowledge  not  to  be  imagined  but  only  known, — the  concept  of 
utility  and  relationship  to  other  objects.  Every  other  word, 
therefore,  that  comes  to  us  originally  as  the  name  of  an  object 
has  associated  with  it  not  only  a  visual  image,  but  also  a  concept. 
The  concept  is  more  truly  the  meaning  than  the  image,  for  the 
image  without  the  concept  has  no  meaning,  whereas  the  concept 
without  the  image  is  meaning.  And  this  in  contradiction  to  the 
implied  theory  that  meaning  and  image  are  but  one  and  the  same 
process. 

Image  and  meaning  are  distinct  processes,  or  mental  struc- 
tures, something  quite  different  from  mental  functions.  A  men- 
tal function  has  for  its  end  result  a  mental  structure  or  a  modifi- 
cation of  a  mental  structure.  It  is  a  process,  e.g.,  memory, 
perception,  of  which  we  are  not  conscious  until  through  its  agency 
the  mental  structure  results.  Functions  are  conscious  only  a)  in 
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the  voluntary  effort  by  which  they  are  initiated,  and  b)  in  their 
end  results.  In  the  endeavor  to  recall  a  person's  name,  one  is  con- 
scious of  the  effort  to  remember,  as  well  as  of  the  verbal  image 
which  precedes  the  utterance  of  the  name,  but  unconscious  of  the 
manner  in  which  details  come  into  the  mind.  Similarly,  in  visual 
perception,  one  is  conscious  of  the  sensation,  but  not  conscious 
of  what  is  going  on  in  the  eye  and  in  the  brain.  The  scientist, 
understanding  clearly  that  the  physical  cause  of  sound  is  motion 
remains  as  unconscious  of  the  way  in  which  vibrations  affect  the 
auditory  nerve  and  transmit  the  excitation  thence  to  the  brain  as 
the  amateur  student  of  physics.  "It  is  indisputable  that  there 
enters  into  the  texture  of  our  normal  conscious  existence  a  multi- 
tude of  subconscious,  or  obscure  mental  processes  so  dim  and  in- 
distinct as  to  be  at  best  only  very  faintly  realized."3 

As  opposed  to  these  unconscious  functions  are  the  structures, 
or  states  of  consciousness.  Attention  to  a  sensation  may  make 
that  sensation,  which  is  a  structure,  clearer,  but  attention  does 
not  for  that  reason  become  a  structure.  It  simply  modifies  what 
is  already  in  existence,  viz.,  the  sensation.  Attention  simply 
means  the  turning  of  the  mind  to  a  state  of  consciousness  in 
existence  at  the  moment. 

The  reception  then  of  sensory  stimuli;  the  conservation  and 
elaboration  of  the  same,  involving  in  turn  elements  of  attention, 
perception,  memory,  judgment,  etc.,  constitute  functions  of  mind. 
When  the  mind  takes  up  the  sensation  as  a  sensation,  or  revives 
it  as  an  image  in  the  absence  of  a  stimulus,  or  is  aware  of  a 
meaning,  we  have  to  deal  with  structures  of  mind. 

Through  the  data  of  the  two  experiments  performed,  we  have 
found  that  a  word  has  associated  with  itself  two  distinct  things, — 
an  image  and  a  meaning.  Psychologists  do  not  refuse  to  term 
this  image  a  structure,  but  meaning  to  some  of  them  is  but  a 
function. 

Over  and  above  the  image  there  is — quite  as  closely  connected 
with  the  word — the  interpretation.  That  which  can  be  associated 
with  something  else  is  a  structure,  not  a  function.  The  word 
associated  itself  with  two  things,  the  image  and  the  meaning. 

3  Maher,  Michael,  Psychology.     London,  1915,  p.  355. 
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Image  is  a  structure.  Then,  likewise,  the  interpretation  is  a 
structure,  for  we  cannot  associate  a  function  with  a  structure. 
We  do  not  associate  the  word  with  an  unconscious  function.  The 
meaning  is  as  truly  a  structure  as  the  image,  nor  is  the  image 
the  meaning.  If  that  were  so,  the  image  would  always  consti- 
tute the  meaning,  a  result  which  does  not  follow  from  laboratory 
experiments. 

The  meaning  then  is  not  the  image.  How  does  meaning  finally 
attach  itself  to  what  was  once  very  definitely  designated  as  'un- 
known, unfamiliar'  ?  Meaning  comes  through  experience.  When 
experience  is  lacking,  the  words  or  symbols  are  without  signifi- 
cation. They  are  inanimate  and  will  never  be  vivified  until  ex- 
perience gives  to  them  that  character  by  which  they  awaken  in 
the  mind  recognition  and  comprehension.  By  the  aid  of  pictures 
an  appeal  can  be  made  to  past  experience,  and  by  foscusing  the 
'apperception  mass'  upon  new  subjects  or  situations,  meaning 
may  be  put  into  these  new  experiences,  thus  giving  them  content. 
The  application  of  past  experience  as  an  aid  to  the  understanding 
of  a  present  situation  is  the  work  of  memory.  Its  function  is  per- 
haps clearest  in  the  learning  of  a  new  language.  The  word  in 
the  vernacular  has  present  meaning,  but  for  a  certain  length  of 
time  the  foreign  word  has  significance  only  when  it  follows  the 
revival  of  the  familiar  word  with  which  it  has  been  associated. 
After  a  period,  it,  too,  acquires  present  meaning  without  the  in- 
tervention or  assistance  of  any  word.  From  vague  familiarity 
to  clear  knowledge  is  a  transition,  varying  with  the  individual. 

Sometimes  the  presence  of  the  image  contributes  to  the  under- 
standing of  a  word,  inasmuch  as  it  helps  to  fixate  the  attention. 
In  the  early  stages  of  learning,  especially  in  a  case  like  the  ex- 
periment in  hand,  where  meaning  is  really  given  through  the 
printed  picture, — this  tendency  to  appeal  to  the  image  for  aid,  is 
apparent.  In  later  stages,  however,  the  image  seems  unessential 
for  comprehension;  frequently,  it  is  not  present  at  all,  or  is  sub- 
sequent to  meaning.  Even  in  the  case  of  those  whose  imagery 
is  prior  to  interpretation,  there  is  no  evidence  that  the  meaning 
of  the  word  is  dependent  on  the  visual  or  other  image  of  the 
same.  The  function  of  the  image  seems  auxiliary.  As  the  learn- 
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ing  process  continues,  a  new  form  of  mental  activity  springs  up, 
independent  of  one  image  or  a  blend  of  images.  This  new  appre- 
ciation of  the  word  is  the  meaning  of  it,  which  may  or  may  not 
be  accompanied  by  imagery.  It  is  an  appreciation  of  the  object 
as  a  whole,  an  appreciation  often  unanalyzed  or  not  understood. 
A  lingering  on  this  unanalyzed  interpretation  causes  images  to 
arise. 

Subject  5. 

Mether  The  recognition  of  the  word  came  distinctly  before 

the  image,  then  the  image  of  a  cylindrical  vessel, 
height  a  little  greater  than  width,  three  feet  or  stands 
visible.  I  knew  that  I  knew  the  meaning,  but  I  did 
not  wait  to  formulate  it.  I  do  not  know  how  to 
analyze  this  consciousness  of  knowing,  but  I  know 
the  meaning.  It  is  something  of  the  same  order  as 
the  recognition  of  the  word  as  familiar.  There 
seems  to  be  a  judgment  in  both  cases,  i.e.,  I  would 
now  describe  my  consciousness  as  a  judgment,  al- 
though I  was  not  at  the  time  conscious  of  judging. 

The  presence  of  unanalyzed  or  simple  meaning  is  not  so  easily 
recognized  by  the  unpractised  observer.  Frequently  then  the  re- 
port of  'image'  as  the  first  thing  in  consciousness  would  more 
truly  be  given  as  subsequent  to  simple  meaning  were  the  observ- 
ers trained  to  follow  the  development  of  the  meaning  of  unfa- 
miliar words.  Minds  accustomed  to  abstract  thinking  seem  to 
grasp  the  import  of  a  word,  quite  independently  of  any  imagery 
vivid  or  obscure  associated  with  the  word. 

What  appears  of  far  more  importance  than  the  image  in  the 
final  assimilation  of  words  to  the  vocabulary  is  the  distribution 
of  the  new  material  to  the  categories  of  past  experience,  which 
"couple  the  perception  of  the  object  to  the  train  of  memory." 
The  utility  of  the  concept  bears  no  comparison  with  the  minor 
usefulness  of  the  image  in  making  the  transition  from  unfamil- 
iarity  to  familiarity  in  the  learning  of  new  words. 

VIII.     APPENDIX 

TABLES 

In  the  following  tables  R.  T.  refers  to  the  reaction  time;  M.  V. 
to  the  mean  variation ;  M.  R.  T.  to  the  Mean  Reaction  time.  Be- 
low the  tables  are  given  the  control  words  used  and  the  subject's 
reaction  time  thereto.  The  words  "task  fulfilled''  and  "task 
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unfiilfillecl''  refer  to  the  number  of  times  the  subject  reacted  in 
accordance  with  the  task  assigned — or  said  that  he  had  not  re- 
acted in  accordance  with  instructions.  Thus  when  a  subject  said, 
"I  did  not  react  to  the  image  but  to  the  meaning"  this  reaction 
time  was  not  recorded  if  his  task  were  image. 


MEANING 

Aquaemanale 

Brob 

Jougs 

Aplustre 

Kago 

Sabbaton 

Martlet 

Koto 

Hubblebubble 

Argali 

Heaume 

Parbuckle 

M.R.T. 

Ramro 
Blomso 

M.  R.  T. 
Task  fulfilled 
"    un    " 


SUBJECT  i 
NOVEMBER  4,  1917 

R.T.    M.V.  IMAGE 

.796  4"  -076  Acontium 

.850  -f-  -130  Araba 

.681  —  .039  Besague 

.726  4-  .006  Chank 

1.198  -j-  .478  Hippogriff 

.816  +  -°96  Peruke 

.472  —  .248  Ampyx 

.974  -f-  .254  Cresset 

.651  —  .069  Dagon 

.552  —  .168  Mace 

453  —  .267  Mambrino 

.476  —  .244  Chela 

Mino 

.720        .173  Costrel 


I-I33 
.837 


12 

2 


Task  fulfilled 
"    un     " 


R.T. 
1.291 
.500 
.859 
•599 
-655 
,626 
.500 
.400 
•593 

I.OOI 

.480 
•447 
•537 
.410 

•635 

14 

I 


M.V. 

+  -656 

—  -135 
+  .224 

—  .036 
-f-  .020 

—  .009 

—  -135 

—  -235 

—  .042 
+  .366 

—  -155 

—  .188 

—  .098 

—  .225 

.180 


MEANING 

Acontium 

Mino 

Parbuckle 

Burin 

Hubblebubble 

Pavon 

Kago 

Jougs 

Hippogriff 

Aplustre 

Heaume 

Chela 

Besague 
Corbel 
Araba 
Aquaemanale 

M.R.T. 

Task  fulfilled 
"    un     " 


NOVEMBER 

:  IO,   1917 

R.T.    M.V. 

IMAGE 

.930  4-  .230 

Sabbaton 

.437  —  .263 

Cresset 

.518  —  .182 

Costrel 

.617  —  .083 

Peruke 

.614  —  .086 

Brob 

.509  —  .191 

Mambrino 

.632  —  .068 

Chank 

.558  —  .142 

Koto 

.718  4-  .018 

Ampyx 

1.138  +  .438 

Mace 

.509  —  .191 

Martlet 

•645  —  -055 

Dagon 

.881  +  181 

M.R.T. 

.772  4-  .072 

•777  +  -077 

Lando 

.956  4-  .256 

Brund 

.700        .158      M.R.T. 


16 
o 


Task  fulfilled 
"     un     " 


R.T.  M.V. 
.624  —  .003 
.534  —  .093 
.541  —  -086 
.583  —  .044 
.692  4-  .065 
.571  —  .056 
.676  4-  .049 

•965  +  -338 
.581  —  .046 
.579  —  .048 
.638  4-  .on 
.546  —  .081 

.627        .077 

.928 
•974 

•951 

12 
I 
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MEANING 
Mino 
Chank 
Peruke 

Ampyx 

Mace 

Sabbaton 

Mambrino 

Pavon 

Aplustre 

Heaume 

Hippogriff 

M.R.T. 

Martin 
Ratan 


Task  fulfilled 


MEANING 

Burin 

Martlet 

Pavon 

Mino 

Argali 

Araba 

Chela 

Dagon 

Costrel 

Peruke 

Sabbaton 

Mambrino 

Hippogriff 

Hubblebubble 

M.R.T. 

Trant 
Hepes 

M.R.T. 

Task  fulfilled 

"    un    " 


NOVEMBER 

17,  1917 

R.T.    M.V. 

IMAGE 

.866  +  .383 

Aquaemanale 

.491  +  -°o8 

Chela 

.720  +  .237 

Parbuckle 

•530  +  .047 

Hubblebubble 

.418  —  .065 

Acontium 

.546  +  .063 

Dagon 

.364  —  .119 

Martlet 

•337  —  -146 

Kago 

.427  —  .056 

Corbel 

.303  —  .180 

Cresset 

-315  —  -168 

Burin 



Besague 

483        -134 

Brob 

Araba 

-450 

Argali 

•335 

Jougs 

•392 

M.R.T. 

ii 

Task  fulfilled 

i 

"    un    " 

DECEMBER 

2,  1917 

R.T.    M.V. 

IMAGE 

•553  +  -083 

Kago 

.440  —  .030 

Aplustre 

.287  —  .183 

Parbuckle 

.519  -+-  .049 

Brob 

.283  —  .187 

Acontium 

.306  —  .164 

Besague 

•390  —  .080 

Heaume 

•455  —  -015 

Aquaemanale 

.388  —  .082 

Ampyx 

.563  +  -093 

Koto 

417  —  -053 

Jougs 

.701  +  .231 

Chank 

.580  +  .110 

Corbel 

.706  +  -236 

Cresset 



Mace 

.470        .114 

M.R.T. 

.482 

.408 

•445 

H 

Task  fulfilled 

o 

"    un    " 

R.T.    M.V. 

.485  —  .043 
.485  —  .043 
.459  —  .069 
.532  H-  .004 
.482  —  .046 
.389  —  -139 
.665  +  -i37 
.545  +  -017 
.488  —  .040 
.902  +  .374 

.548  +  -020 
.520  -j-  .OOI 

.529  +  .095 
.623  +  .095 
.411  —  .117 
.390  —  .138 


.528        .086 

16 

i 


R.T.  M.V. 
.261  —  .105 

.495  -{-  -129 
.305  —  .061 
.190  —  .176 

•295  —  -071 
.250  —  .116 
.279  —  .087 
.302  —  .064 
.192  —  .174 
.594  +  -228 
•541  +  -175 
•459  +  -093 
.407  +  .041 
.242  —  .124 
.684  +  .318 

.366        .131 


15 
O 


4&> 


AGNES  R.  MCDONOUGH 


DECEMBER  9,  1917 


MEANING 

Koto 

Argali 

Dagon 

Burin 

Kago 

Mino 

Mambrino 

Araba 

Sabbaton 

Cresset 

Mace 

M.R.T. 

Darma 
Bron 

M.R.T. 

Task  fulfilled 
"    un    " 


MEANING 

Araba 

Dagon 

Heaume 

Brob 

Hippogriff 

Costrel 

Mace 

Pavon 

Besague 

Cresset 

Jougs 

Hubblebubble 

Martlet 

Sabbaton 

M.R.T. 

Svvarp 
Bunst 

M.R.T. 
Task  fulfilled 


R.T.    M.V. 

IMAGE 

1.078  +  .681 

Costrel 

.271  —  .126 

Parbuckle 

.234  —  .163 

Aquaemanale 

.256  —  .141 

Hubblebubble 

.265  —  .132 

Heaume 

.437  +  .040 

Chela 

•3?6  —  .021 

Peruke 

.382  —  .015 

Pavon 

.370  —  .027 

Besague 

.386  —  .011 

Ampyx 

.321   —  .076 

Chank 

.         

Brob 

•397        -130 

Acontium 

Martlet 

.296 

Jougs 

•564 

Aplustre 

430 

M.R.T. 

II 

Task  fulfilled 

I 

"    un    " 

DECEMBER 

16,  1917 

R.T.    M.V. 

IMAGE 

•653   +   -211 

Peruke 

.261   —  ,l8l 

Parbuckle 

•337  —  -105 

Mambrino 

.213  —  .229 

Corbel 

.258  —  .184 

Burin 

.195  —  -247 

Kago 

.776  +  -334 

Mino 

.215  —  .227 

Argali 

.580  +  .138 

Chank 

.746  +  .304 

Acontium 

•335  —  -107 

Aquaemanale 

.591  +  .149 

Chela 

.633  +  -191 

Ampyx 

.406  —  .036 

Koto 

.442        .189 

M.R.T. 

.681 

Task  fulfilled 

.827 

"    un    " 

•754 

14 

I 

R.T.  M.V. 
.503  +  .025 
.812  +  .334 
.227  —  .251 
.240  —  .238 
.628  +  .150 

.728  4-  -250 
.369  —  .109 
.359  —  .119 
.502  +  .024 
•330  —  .148 
.297  —  .181 
.520  +  .042 
.408  —  .070 

.808  4-  .330 
.381  —  .097 
•549  +  -071 

.478        .152 

16 

I 


R.T.  M.V. 
.310  —  .133 
.451  -+-  .008 
.240  —  .203 
.288  —  .155 
.268  —  .175 
.297  —  .146 

.3l6  —  .12- 
.630  +  .187 
.357  —  .086 

•353  —  -090 
.658  +  .215 
•749  -f  -306 
.686  -f  .243 
.600  +  .157 

•443        -159 

14 
o 
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481 


MEANING 

Costrel 

Mino 

Aplustre 

Chela 

Peruke 

Argali 

Besague 

Acontium 

Araba 

Sabbaton 

Kago 

Mace 

Corbel 

Ampyx 

Hubblebubble 

M.R.T. 

Swarp 
Bunst 

M.R.T. 

Task  fulfilled 

"    un    " 


DECEMBER 
R.T.  M.V. 
.606  +  .058 
.645  4-  .097 
.417  —  .131 
•397  —  -151 
.513  —  -035 
.545  —  .003 

.644  4-  .096 
.405  —  .143 
.623  4-  .075 
.683  4-  -135 
•599  +  -051 
.534  —  .014 
.554  4-  .006 
.524  —  .024 
.540  —  .008 


•574 

15 
o 


23,  1917 
IMAGE 

Hippogriff 

Jougs 

Koto 

Martlet 

Parbuckle 

Burin 

Mambrino 

Dagon 

Chank 

Aquaemanale 

Pavon 

Brob 

Heaume 

Cresset 


.548        .068      M.R.T. 

.562 

.587 


R.T.    M.V. 

.620  4-  .012 
493  —  .115 
.519  —  .089 
.656  4-  .048 
.637  4-  -029 
.696  -f-  .088 

•653  +  -045 
.409  —  .109 
.676  4-  .068 

.587  —  .021 
.640  -f  .032 
.502  —  .IO6 

.748  4-  -140 
•679  4-  -071 

.608       .076 


Task  fulfilled 
"    un    " 


MEANING 

Pantiles 

Maravedi 

Aftaba 

Warkamoowee 

Modillion 

Theseum 

Trousse 

Lorcha 

Winch 

Acrostolium 

Ophicleide 

Limber 

Hooka 

M.R.T. 

Perlam 
Kliksa 

M.R.T. 

Task  fulfilled 

11    un    " 


SUBJECT  i— SECOND  SERIES 

DECEMBER  23,  1917 
R.T.    M.V.      IMAGE 
Erminois 
Epi 

Agonoderus 
Biberon 
Mether 
Parement 
Zylophone 


.670  —  .489 
.686  —  .473 
.782  —  .377 

2.541  +1.382 
•777  —  -382 

1.287  +  .128 
•859  —  -300 
.957  —  .202 

1.770  4-  .611 

I.I2O  —  .039 
1.325   4-   .166 

1.233  +  .074 
i. 066  —  .093 

I.I59        .363 

5-758 
1.047 

3.402 
13 

2 


Gablet 
Francisca 

M.R.T. 


R.T.  M.V. 
.906  —  .153 
•733  —  -326 

1.225  4-  .166 
•833  —  -226 
•955  —  -104 
1796  4-  .737 

1.142  -f  -083 
.907  —  .152 

1.038  —  .021 

1.059        .218 


Task   fulfilled 


482 


AGNES  R.  MCDONOUGH 


DECEMBER  24,  1918 


MEANING 

R.T.    M.V. 

IMAGE 

Acrostolium 

1.686  +  .594 

Epi 

Winch 

.696  —  .396 

Biberon 

Nog 

.527  —  .565 

Xylophone 

Warkamoowee 

i.  006  —  .086 

Trousse 

Theseum 

•534  —  -558 

Hooka 

Hypogeum    (D) 

.   1.297  +  .190 

Pantiles 

Francisca 

.830  —  .262 

Ophicleide 

Agonoderus 

1.355  +  -263 

Erminois 

Lorcha 

.785  —  .307 

Furcula 

.920  —  .172 

M.R.T. 

Aftaba 

1.304   -f   .212 

Parement 

1.078  —  .OI4 

Camail 

1.609   +   -517 

Limber 

1.873   +   .781 

M.R.T. 

1.  107        -351 

D  excluded 

1.092 

Warn  ps 

.675 

Mepsol 

.867 

M.R.T. 

.771 

Task  fulfilled 

H 

Task  fulfilled 

"    un    " 

i 

"    un    " 

DECEMBER 

28,  1917 

MEANING 

R.T.    M.V. 

IMAGE 

Emplectum 

.886  +  .108 

Mether 

Ophicleide 

.659  —  ."9 

Furcula 

Erminois 

.707  —  .071 

Epi 

Modillion 

.603  —  .175 

Limber 

Maravedi 

.976  +  .198 

Biberon 

Aftaba 

.678  —  .100 

Xylophone 

Parement 

.762  —  .016 

Hooka 

Camail 

.562  —  .216 

Pantiles 

Agonoderus 

•893  +  -US 

Cablet 

Lorcha 

.676  —  .102 

Nog 

Francisca 

.771  —  -007 

Trousse 

Hypogeum 

1.368  +  .590 

Winch 

Theseum 

.829  +  .051 

Warkamoowee 

.645  —  .133 

M.R.T. 

Acrostolium 

.656  —   .122 



Zarzo 

M.R.T. 

.778          .141 

Mepsol 

M.R.T. 

Task   fulfilled 

15 

Task  fulfilled 

"     un     " 

0 

"    un    " 

R.T.    M.V. 
.731  —  .148 

.858  —  .021 

.683  —  .096 
.905  -f-  .026 
1.264  +  -385 
.977  +  .098 
.854  —  .025 
.760  —  .119 

.879       .115 


R.T.  M.V. 
1.369  +  .652 
.634  —  .083 
.541  —  .176 
.577  —  .140 
.671  —  .046 
.603  —  .114 
.906  4-  .189 
.727  +  -OI° 
.609  —  .108 
.639  —  .078 

.738  +   .021 
.596  —  .121 

717        -145 

.936 
.918 

.927 

12 
O 
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JANUARY  i,  1918 


MEANING 

R.T.    M.V. 

IMAGE 

R.T.    M.V. 

Furcula 

785  —  .038 

Emplectum 

.922  —  .022 

Epi 

.715  —  -108 

Ophicleide 

.765  —  .179 

Limber 

.710  —  .113 

Erminois 

1.630  +  .686 

Biberon 

•997  +  -174 

Modillion 

.915  —  .029 

Xylophone 

.914  +  -091 

Maravedi 

.877  —  -067 

Pantiles 

.889  +  .066 

Aftaba 

.904  —  .040 

Nog 

.730  —  .093 

Parement 

1.053  +  -109 

Trousse 

.810  —  .013 

Camail 

.785  —  -159 

Winch 

•858  +  -035 

Agonoderus 

.862  —  .082 



Lorcha 

.901  —  .043 

M.R.T. 

.823       .081 

Francisca 

.879  —  -065 

Theseum 

.903  —  .041 

Granz 

.978 

Warkamoowee 

.882  —  .062 

Burl 

.716 





M.R.T. 

.994          .122 

M.R.T. 

.847 

Task  fulfilled 

9 

Task  fulfilled 

13 

"     un     " 

4 

"    un    " 

I 

JANUARY 

i,  1918 

(Second  reading:  words  in  reverse  order) 

MEANING 

R.T.    M.V. 

IMAGE 

R.T.    M.V. 

Emplectum 

1.411  -f  .712 

Mether 

.800  -f  .176 

Ophicleide 

.647  —  .052 

Furcula 

.506  —  .118 

Erminois 

.619  —  .080 

Epi 

.529  —  .095 

Modillion 

.592  —  .107 

Limber 

.652  +  .028 

Maravedi 

.810  +  .in 

Biberon 

631  -j-  -007 

Aftaba 
Parement 

.680  —  .019 
.580  —  .119 

Xylophone 
Hooka 

.728  -j-  .104 
,481  —  .143 

Camail 

•579  —  -120 

Pantiles 

•593  —  -031 

Agonoderus 

.680  —   .019 

Cablet 

.807  +  -183 

Lorcha 

723   +   .024 

Nog 

.583  —  .041 

Francisca 

.534  —  .165 

Trousse 

•525  —  .099 

Hypogeum 

•639  —  .060 

Winch 

.567  —  .057 

Theseum                          .605  —  .094 
Warkamoowee                .700  -f-  .001 

Acrostolium 

.710  +  .086 

M.R.T. 

.624        .089 

M.R.T. 

.699          .I2O 

Traft 

.784 

Zarzo 

•703 

M.R.T. 

•743 

Task  fulfilled 

14 

Task  fulfilled 

13 

"    un    " 

o 

"     un     " 

0 

484 


AGNES  R.  MCDONOUGH 


JANUARY  6,  1918 


MEANING 

Francisca 

Ophicleide 

Aftaba 

Mether 

Epi 

Furcula 

Biberon 

Parement 

Modillion 

Theseum 

Trousse 

Xylophone 

M.R.T. 

Darma 
Traft 

M.R.T. 

Task  fulfilled 


MEANING 

Maravedi 

Hypogeum. 

Winch 

Nog 

Pantiles 

Biberon. 

Cablet 

Mether 

Limber 

Theseum 

Modillion 

Warkamoowee 

Trousse 

M.R.T. 

Taskat 
Nicks 

M.R.T. 
Task  fulfilled 


R.T.    M.V. 

IMAGE 

1.249  +  .383 

Erminois 

1.697  +  .831 

Lorcha 

.841  —  .025 

Agonoderus 

1.064  +  .198 

Hooka 

•755  —  .in 

Pantiles 

.581  —  .285 

Nog 

.958  +  .092 

Limber 

•327  —  -539 

Emplectum 

.721  —  .145 

Camail 

.757  —  .109 

Maravedi 

.674  —  .192 

Warkamoowee 

•775  —  -091 

Hypogeum 

Winch 

.866        .250 

Cablet 

.902 

M.R.T. 

.823 

.862 

12 

Task  fulfilled 

I 

"    un     " 

JANUARY 

13,  1918 

R.T.    M.V. 

IMAGE 

.666  —  .230 

Emplectum 

1-303  +  407 

Lorcha 

.881  —  .015 

Epi 

•937  +  .041 

Hooka 

.647  —  .249 

Agonoderus 

.731  —  .165 

Furcula 

.732  —  .164 

Parement 

1.615  +  -719 

Aftaba 

•935  4-  -Q39 

Camail 

.760  —  .136 

Acrostolium 

.978  4-  .082 

Erminois 

.776  —  .120 

Xylophone 

.694  —  .202 

Ophicleide 

. 

Francisca 

.896     .197 

M.R.T. 

.732 
.928 

.830 

13 

Task  fulfilled 

o 

"    un    " 

R.T.    M.V. 

1-354  +  450 

1.713  +  -809 

.576  —  .328 

•271  —  -633 

.895  —  .009 

.779  —  .125 

1.034  -I-  -130 

1.012  4-  -108 

I.20O  -j-  .2O6 
.678  —  .226 
.723  —  .l8l 
.768  —  .136 

•749  —  -155 
.914  -f  .010 

.904       .257 


14 

0 


R.T.  M.V. 
.507  —  .243 
•577  —  -173 
.650  —  .100 
.693  —  -057 
.673  —  .0/7 
.930  +  .180 
.894  +  .144 
•795  +  -045 
.580  —  .170 
.721  —  .029 
.873  +  -123 
.730  —  .020 

1-095  +  -345 
.782  -f  -032 

.  750        .124 


14 
o 
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JANUARY  17,  1918 


MEANING 

Nog 

Parement 

Biberon 

Camail 

Limber 

Xylophone 

Agonoderus 

Maravedi 

Erminois 

Hooka 

Emplectum 

Lorcha 

Warkomoowee 

Modillion 

M.R.T. 


Task  fulfilled 
"    un    " 


MEANING 

Pantiles 

Furcula 

Aftaba 

Mether 

Cablet 

Ophicleide 

Trousse 

Francisca 

Hypogeum 

Winch 

Epi 

Acrostolium 

Theseum 

Modillion 

M.R.T. 

Butan 
Trep 

M.R.T. 

Task  fulfilled 

"    un    " 


R.T.    M.V. 

IMAGE 

.713  —  .092 

Pantiles 

.971  +  .166 

Furcula 

•735  —  -070 

Aftaba 

.716  —  .089 

Mether 

.777  —  -028 

Cablet 

.690  —  .155 

Winch 

.762  —  .043 

Epi 

.944  +  .139 

Theseum 

.882  +  .077 

Acrostolium 

.604  —  .201 

Ophicleide 

1.065  +  .260 

Trousse 

.885  +  .080 

Francisca 

.847  +  .042 

Hypogeum 

.688  —  .117 

. 

M.R.T. 

.805        .in 

Taskat 

Traft 

M.R.T. 

14 

Task  fulfilled 

0 

"    un    " 

JANUARY 

2O,  1918 

R.T.    M.V. 

IMAGE 

.657  +  -023 

Nog 

.538  —  .086 

Parement 

.648  +  .014 

Biberon 

-986  +  .352 

Camail 

.408  —  .226 

Limber 

.655   +   .021 

Xylophone 

.749  +  .115 

Hooka 

.670  -}-  .036 

Lorcha 

.744  4-  .110 

Emplectum 

•563  —  .071 

Agonoderus 

.451  —  .183 

Maravedi 

•557  —  -077 

Erminois 

.611  —  .023 

Warkamoowee 

.646  +   .012 



M.R.T. 

.634     .096 

•333 

.586 

•459 

14 

Task  fulfilled 

o 

"    un    " 

R.T.  M.V. 
.654  —  .199 
•753  —  -020 
.650  —  .123 
1.213  +  .440 
.632  —  .141 
•803  +  -030 
.748  —  .025 
.711  —  .062 
.675  —  .098 
•636  —  .137 
.755  —  .018 
-963  +  .190 
.858  +  .085 


.122 


•773 

.827 
.756 

.791 

13 

o 


R.T.  M.V. 
.286  —  .286 
•985  +  413 
.678  +  .106 
•395  —  -177 
.405  —  .167 
.490  —  .082 
.559  —  .013 
.664  +  .092 
.680  +  .108 
.570  —  .002 
.750  +  .178 
.409  —  .163 
.564  —  .008 

.572        .138 


13 
o 


486 


AGNES  R.  MCDONOUGH 


MEANING 

Nog 

Parement 

Biberon 

Camail 

Limber 

Xylophone 

Agonoderus 

Maravedi 

Erminois 

Hooka 

Emplectum 

Acrostplium 

Modillion 

M.R.T. 

Edtom 
Marix 

M.R.T. 
Task  fulfilled 


MEANING 

Hypogeum 

Francisca 

Camail 

Epi 

Ophicleide 

Aftaba 

Emplectum 

Limber 

Xylophone 

Cablet 

M.R.T. 

Task  fulfilled 

"    un    " 

MEANING 

Francisca 

Acrostolium 

Furcula 

Nog 

Parement 

Biberon 

Pantiles 

Erminois 

Theseum 

Lorcha 

Aftaba 

Hooka 

Xylophone 

M.R.T. 

Task  fulfilled 


JANUARY 

27,  1918 

R.T.     M.V. 

IMAGE 

.536  4-  .018 

Pantiles 

.487  —  .031 

Furcula 

•671  +  .153 

Aftaba 

.574  +  -056 

Mether 

.453  —  .065 

Cablet 

.516  —  .002 

Ophicleide 

.399  —  -"9 

Trousse 

.498  —  .020 

Francisca 

.531  4-  .013 

Hypogeum 

•433  —  -085 

Winch 

.525  4-  .007 

Epi 

.641  4-  .123 

Lorcha 

.470  —  .048 

Warkamoowee 

*"P  V»  A  r-  ^m  »-v» 

.518        .057 

i  ncscurn 

M.R.T. 

.632 

.647 

•639 

13 

Task   fulfilled 

0 

"    un     " 

FEBRUARY 

24,  1918 

R.T.    M.V. 

WORD 

.480  —  .281 

Agonoderus 

.611  —  .150 

Furcula 

.672  —  .089 

Lorcha 

.820  4-  .059 

Biberon 

.842  4-  .081 

Mether 

.731  —  -030 

Pantiles 

.920  +  .159 

Erminois 

.843  4-  .082 

Maravedi 

.868  4-  .107 

Acrostolium 

.832  4-  .071 

Trousse 

.761        .in 

M.R.T. 

10 

Task  fulfilled 

0 

"     un     " 

MARCH 

3,  I9i8 

R.T.    M.V. 

WORD 

.491  —  .085 

Epi 

•929  4-  -353 

Cablet 

.707  4-  .131 

Mether  _ 

.578  4-  .002 

Ophicleide 

•553  —  -023 

Camail 

.354  —  .222 

Agonoderus 

.569  —  .007 

Hypogeum 

.465  —  .in 

Emplectum 

.658  4-  .082 

Warkamoowee 

.507  —  .069 

Limber 

.571  —  .005 

Trousse 

.644  4-  .068 

Modillion 

.464  —   .112 

Winch 

.576      .098 

M.R.T. 

13 

Task   fulfilled 

"    un    " 

R.T.  M.V. 
.540  4-  .061 
.437  —  .042 
.404  —  .075 
.571  4-  .092 
.487  4-  .008 
.512  4-  .033 
.272  —  .207 
.503  4-  -024 
.540  -j-  .061 
.451  —  .028 
.342  —  .137 
.566  4-  .087 
.516  4-  .037 
•573  +  -094 

.479        .070 


14 
o 

R.T.    M.V. 

.664  —  .242 

.681  —  .225 

•570  —  .336 

.984  4-  .078 

.871  —  .035 

.894  —  .012 

1.278  4-  .372 

1.183  4-  -277 

.930  4-  .024 

1.005  4-  .099 

.906      .170 

10 

4 

R.T.  M.V. 
.652  4-  .058 
.683  4-  .089 
.845  4-  -251 
.692  4-  .098 
.510  —  .084 
.386  —  .208 
.622  4-  .028 
•545  —  -049 
.412  —  .182 
.664  4-  .070 

•443  —  -151 
.719  4-  .125 
.548  —  .046 


•594 

13 
I 


.in 
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MEANING 

Erminois 

Emplectum 

Hypogeum 

Furcula 

Parement 

Biberon 

Xylophone 

Warkamoowee 

Mether 

Limber 

Nog 

Modillion 

Trousse 

M.R.T. 

Task  fulfilled 
"    un    " 

MEANING 

Parement 

Maravedi 

Furcula 

Winch 

Biberon 

Pantiles 

Lorcha 

Mether 

Nog 

Agonoderus 

Trousse 

M.R.T. 


Task  fulfilled 
"    un    " 


MEANING 

Cablet 

Theseum 

Ophicleide 

Nog 

Mether 

Lorcha 

Warkamoowee 

Pantiles 

Camail 

Biberon 

Agonoderus 

Furcula 

M.R.T. 

Task  fulfilled 

"    un    " 


MARCH 

10,  1918 

R.T.    M.V. 

WORD 

.661  -j-  .209 

Maravedi 

-507  4-  .055 

Theseum 

.583  4-  .131 

Ophicleide 

.462  4"  .010 

Cablet 

.527  4-  .075 

Acrostolium 

.603  4-  .151 

Hooka 

.458  4-  .006 

Winch 

.294  —  .158 

Camail 

.294  —  .158 

Pantiles 

.452           .0 

Lorcha 

.389  —  .063 

Epi 

.308  —  .144 

Aftaba 

.346  —  .106 

Agonoderus 

.452       .097 

M.R.T. 

13 

Task   fulfilled 

o 

"    un    " 

MARCH 

17,  1918 

R.T.    M.V. 

WORD 

.410  —  .005 

Theseum 

•574  +  -159 

Ophicleide 

.235  —  .180 

Erminois 

.302  —  .113 

Hypogeum 

.331  —  .084 

Cablet 

.517  4-  .102 

Acrostolium 

.643  4-  .228 

Camail 

.431  -j-  .016 

Warkamoowee 

.284  —  .131 

Francisca 

.423  -f-  .008 

Xylophone 

.418  4-  -003 

Hooka 



Limber 

.415        -093 

Epi 

Modillion 

M.R.T. 

ii 

Task  fulfilled 

0 

"    un    " 

APRIL 

14,  1918 

R.T.     M.V. 

WORD 

.374  —  .214 

Francisca 

.402  —  .186 

Winch 

.516  —  .072 

Acrostolium 

.545  —  -043 

Maravedi 

.459  —  .129 

Erminois 

.644  +  .056 

Parement 

.540  —  .048 

Limber 

.603  4-  .015 

Hooka 

.895  +  .307 

Emplectum 

•625  4-  .037 

Xylophone 

.860  4-  .272 

Aftaba 

.598  4-  .010 



M.R.T. 

.588       .116 

12 

Task  fulfilled 

I 

"    un    " 

R.T.  M.V. 
.460  —  .063 
.541  4-  .018 

.643   -j-  -120 

.460  —  .063 

.590  4-  .067 

.543   4-  .020 

.443  —  .080 

•553  4-  -030 
•599  4-  -076 
.342  —  .181 
.646  4-  .123 
.385  —  -138 

.604  4-  .081 


.523 

13 

i 


.081 


R.T.  M.V. 
.387  —  .168 
.620  4-  -065 
.604  4-  .049 
.605  4-  .050 
.635  4-  .080 
.493  —  .062 
.566  4-  -OI1 
.571  -f  .016 
.526  —  .029 
.606  4-  .051 
.599  4-  -044 
.600  4-  .045 
.400  —  .155 
•567  4-  -012 

•555        -059 

14 
o 


R.T.  M.V. 
.677  4-  -131 
.541  —  .005 
.430  —  .116 
.320  —  .226 
.412  —  .134 
.305  —  .241 
.610  4-  -064 
.890  4-  .344 
.306  —  .240 
.942  4-  .396 
.581  4-  .035 

.546      .176 


ii 

i 
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MEANING 

Furcula 

Mother 

Epi 

Limber 

Lprcha 

Biberon 

Aftaba 

Hooka 

Erminois 

Parement 

M.R.T. 

Task  fulfilled 

"    un     " 


MEANING 

Mether 

Warkamoowee 

Hypogeum 

Limber 

Epi 

Theseum 

Furcula 

Lorcha 

Emplectum 

Hooka 

Francisca 

Winch 

Aftaba 

Erminois 

M.R.T. 
Task   fulfilled 


MEANING 

Epi 

Lorcha 

Agonoderus 

Maravedi 

Hypogeum 

Trousse 

Cam  ail 

Nog 

Erminois 

Cablet 

Winch 

Parement 

Acrostolium 

M.R.T. 

Task  fulfilled 
"    un    " 


APRIL 

21,   1918 

R.T.    M.V. 

WORD 

.414  —  .020 

Agonoderus 

.416  —  .018 

Xylophone 

•309  —  -125 

Trousse 

.444  +  .010 

Hypogeum 

.519  +  .085 

Emplectum 

.364  —  .070 

Pantiles 

.400  —  .034 

Francisca 

473  +  -039 

Acrostolium 

.618  +  .184 

Winch 

.390  —  .044 



M.R.T. 

.434        .063 

10 

Task  fulfilled 

2 

"    un    " 

MAY 

5,  1918 

R.T.    M.V. 

WORD 

.442  —  .044 

Modillion 

.380  —  .106 

Nog 

.432  —  .054 

Trousse 

.500  +  .014 

Ophicleide 

•399  —  -087 

Cablet 

.348  —  .138 

Maravedi 

.692  4-  .206 

Xylophone 

.629  +  .143 

Pantiles 

.383  —  .103 

Biberon 

.495  +  .009 

Acrostolium 

.438  —  .048 

Parement 

.563  +  .077 

Camail 

.520  -f-  .034 

.593  +  .107 

M.R.T. 

.486      .084 

14  Task  fulfilled 

o  "    un    " 


MAY 

R.T.  M.V. 
.348  —  .223 
.407  —  .164 
.495  —  .076 
.740  +  -169 
.612  -f-  .041 
.508  —  .063 
.483  —  .088 
.600  -f-  .029 
.638  +  .067 
.622  +  .051 

.677  4-  .106 
.713  +  .142 
.587  +  .016 

.571     .095 
13 

o 


19,  1918 
WORD 
Theseum 
Warkamoowee 
Modillion 
Xylophone 
Ophicleide 
Limber 
Francisca 
Mether 
Furcula 
Aftaba 
Emplectum 
Hooka 

M.R.T. 


R.T.  M.V. 
439  —  -on 
.554  +  -104 
.444  —  .006 

.574  +  .124 
.523  -(-  .073 
.344  —  .106 
.334  —  .116 
.376  —  .074 
.465  +  .015 

.450        .069 


R.T.  M.V. 
.299  —  .153 
.384  —  .068 

•255  —  -197 
.291  —  .161 
.305  —  .147 
.580  +  .128 
.423  —  .029 
.724  +  .272 
.490  +  .038 
.532  +  .080 
.416  —  .036 
.722  +  .270 


Task   fulfilled 
"    un    " 


•452 


12 
O 

R.T.  M.V. 
.530  —  .062 
.612  +  .020 
.500  —  .092 
.646  +  .054 
.544  —  .048 
.628  +  .036 
.668  +  .076 
.466  —  .126 
•655  +  -063 

.571  —  .021 
.732  +  .140 

•559  —  -033 
.592  .064 


12 
o 
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SUBJECT  2 
SEPTEMBER  18,  1917 


MEANING 

Ampyx 

Mambrino 

Koto 

Parbuckle 

Araba 

Jougs 

Hippogriff 

Hubblebubble 

Dagon 

Martlet 

Peruke 

Burin 

Mace 

Chank 

M.R.T. 
Krand 
Merton 
Rahman 

M.R.T. 

Task  fulfilled 
"    un    " 


MEANING 

Dagon 

Martlet 

Mace 

Ampyx 

Hubblebubble 

Peruke 

Sabbaton 

Jougs 

Hippogriff 

Aplustre 

Argali 

M.R.T. 

Brund 
Lando 

M.R.T. 

Task  fulfilled 
"    un    " 


R.T. 

M.V. 

IMAGE 

2.382 

+  -893 

Chela 

1.408 

—  .081 

Pavon 

1.488 

—  .001 

Aplustre 

2-595 

+1.106 

Argali 

1.509 

+  .020 

Brob 

1.700 

+   .211 

Mino 

1.324 

-.165 

Sabbaton 

.899 

—  -590 

080 

—  .909 

M.R.T. 

1.280 

—  .209 

1.007 

—  .482 

Task   fulfilled 

1.083 

—  .406 

"    un     " 

•773 

-.716 

2.828 

+1-339 

1.489 

.509 

5-032 

5.58o 

1.891 

4.167 

14 

i 

NOVEMBER 

ii,  1917 

R.T. 

M.V. 

IMAGE 

1.329 

-.385 

Koto 

.940 

—  -774 

Mino 

2.817 

+1.103 

Burin 

1.722 

+  .008 

Cresset 

2.164 

+  -450 

Brob 

1.869 

+  -155 

Pavon 

1.861 

+  -147 

Araba 

1.388 

—  -326 

Heaume 

I-45I 

—  .263 

Chela 

1.971 

+  -257 

Aquaemanale 

1.346 

-  -368 



M.R.T. 

1.714 

.385 

2.232 

2.795 

2.513 

li 

Task  fulfilled 

3 

"    un    " 

R.T.     M.V. 

.748  —  .878 
2.766  +1.140 
1.564  —  .062 

2.OO2  +  .376 

1.698  -j-  .072 
1.371  —  .255 
1.237  —  .389 


1.626       .453 

7 
5 


R.T.    M.V. 

1-733  —  -135 
1.431  —  .437 
1.148  —  .720 
1.764  —  .104 
2.332  +  .464 
2.416  -j-  -548 
2.941  +1.073 
1.827  —  .041 
1499  —  -369 
1.589  —  .279 

1.868        .417 


10 

5 
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NOVEMBER  17,  1917 


MEANING 

Araba 

Argali 

Pavon 

Aplustre 

Jougs 

Hippogriff 

Dagon 

Chela 

Mace 

Martlet 

Koto 

Burin 

Cresset 

Corbel 

Brob 

Mambrino 

M.R.T. 

Task  fulfilled 
"    un    " 


R.T.  M.V. 
1.766  +  .473 
1.034  —  .259 
1.325  4-  .032 
1-395  4-  -102 
1. 022  —  .271 
.828  —  .465 
.917  —  .376 
1.605  4-  -312 
1.783  4-  490 
1.004  —  -289 

I.I72  —  .121 
•695  —  .598 

1-643  -4-  -350 
1.483  +  .190 

I.O7I   —  .222 

1.952  4-   .659 

1.293        .325 
16 

2 


IMAGE 

Chank 

Besague 

Aquaemanale 

Heaume 

Kago 

Ampyx 

Parbuckle 

Sabbaton 

Hubblebubble 

Peruke 

M.R.T. 

Ratan 
Martin 

M.R.T. 


Task  fulfilled 

"    un    " 


R.T.  M.V. 
i. 680  -f  .332 
2.083  4-  735 
I-I53  —  -195 
1.287  —  .061 
1.624  4-  .276 
1.207  —  .141 
1.134  —  .214 
1.360  4-  .012 
.976  —  .372 
.982  —  .366 

1.348      .270 

1.506 
2.084 


1.795 


10 
i 


DECEMBER  22,  1917 


MEANING 

Pavon 

Chank 

Martlet 

Burin 

Jougs 

Hippogriff 

Besague 

Dagon 

Mambrino 

Peruke 

Koto 

Cresset 

Hubblebubble 

M.R.T. 

Bunst 
Swarp 

M.R.T. 

Task  fulfilled 

"    un    " 


R.T.    M.V. 

1.267  4-  -199 

i. 221  4-  .153 

.823  —  .245 

1.028  —  .040 

.865  —  .203 

.805  —  .263 

1.116  4-  .048 

.900  —  .168 

1.199  4-  .131 

1.829  -j-  .761 

.087  —  .081 

•935  —  -133 

.916  —  .152 

i. 068       .198 

1-774 
I-I45 


1-459 

13 
o 


IMAGE 

Kago 

Heaume 

Corbel 

Aquaemanale 

Brob 

Mace 

Costrel 

Sabbaton 

Argali 

Chela 

Mino 

Acontium 

Ampyx 

Aplustre 

Parbuckle 

Araba 

M.R.T. 


Task  fulfilled 

"    un    " 


R.T.    M.V. 


1.057        .204 


16 
o 
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DECEMBER  24,  1917 


MEANING 

Kago 

Araba 

Mambrino 

Heaume 

Jougs 

Hippogriff 

Peruke 

Acontium 

Aquaemanale 

Argali 

Chank 

Parbuckle 

Martlet 

Costrel 

Pavon 

M.R.T. 


Task  fulfilled 


MEANING 

Dagon 

Besague 

Corbel 

Burin 

Ampyx 

Aplustre 

Mace 

Chela 

Mino 

Koto 

Cresset 

Sabbaton 

Brob 

Hubblebubble 

M.R.T. 

Perlam 
Trant 

M.R.T. 
Task  fulfilled 


R.T.    M.V. 

IMAGE 

i.  02  1  -}-  .089 

Dagon 

1.336  4-  404 

Besague 

1.324  +  .392 

Corbel 

.854  —  .078 

Burin 

.793  —  -139 

Ampyx 

.823  —  .109 

Aplustre 

•565  —  .367 

Mace 

1.143  4-  .211 

Chela 

.718  —  .214 

Mino 

.815  —  .117 

Koto 

.780  —  .152 

Cresset 

1.150  4-  .218 

Sabbaton 

.623  —  .309 

Brob 

1.062  4-  -130 

Hubblebubble 

.986  4-  .054 

M.R.T. 

.932        .199 

Perlam 

Trant 

M.R.T. 

15 

Task  fulfilled 

o 

"    un    " 

DECEMBER 

28,  1917 

R.T.    M.V. 

IMAGE 

.632  4-  .007 

Kago 

1.  210  -j-   .585 

Araba 

.510  —  .115 

Mambrino 

.649  4-  .024 

Heaume 

•534  —  -091 

Jougs 

.603  —  .022 

Hippogriff 

.420  —  .205 

Peruke 

.554  —  .071 

Acontium 

.719  4-  .094 

Aquaemanale 

.544  —  -081 

Argali 

.651  4-  .026 

Chank 

.581  —  .044 

Parbuckle 

.569  —  .056 

Martlet 

.586  —  .039 

Costrel 



Pavon 

.625        .104 

M.R.T. 

.844 

•598 

.721 

H 

Task  fulfilled 

o 

"    un    " 

R.T.  M.V. 
.873  +  .144 
.628  —  .131 
.681  —  .078 
•730  —  .029 

1.058  4-  .299 

1.024  4-  .265 

.765  4-  .006 

.791  4-  -032 

•795  4-  -036 
.786  4-  .027 
.686  — .  073 
.679  —  .080 
.521  —  .238 
.616  —  .143 

•759        .H3 

1.748 
1.042 


1-395 

14 
o 


R.T.    M.V. 

•733  4-  .095 

.610  —  .028 

.801  4-  .163 

.738  4-  .100 

.639  4-   -001 

.520  —  .118 
.608  —  .030 
.744  4-  -106 
.689  4-  .051 
.627  —  .on 
.651  4-  .013 
.550  —  .088 
.477  —  .161 
.495  —  .143 
.700  4-  .062 

.638       .078 


15 
o 
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MEANING 

Aquaemanale 

Kago 

Parbuckle 

Heaume 

Mambrino 

Aplustre 

Ampyx 

Jougs 

Hippogriff 

Martlet 

M.R.T. 


Task  fulfilled 
'    un    " 

MEANING 

Heaume 

Chank 

Chela 

Argali 

Kago 

Araba 

Hubblebubble 

Hippogriff 

Acontium 

M.R.T. 


Task  fulfilled 

"    un    " 

MEANING 

Koto 

Kago 

Dagon 

Martlet 

Mace 

Chela 

Acontium 

Chank 

Hubblebubble 

Burin 

Cresset 

Aquaemanale 

Hippogriff 

Besague 

M.R.T. 

Task  fulfilled 
"    un    " 


SUBJECT  3 
OCTOBER  14,  1917 
R.T.    M.V.      IMAGE 
.690  —  .420 
1.635  +  -525 
•930  —  .180 

1.144  +  .034 
2.548  +1.438 

•931  —  -179 
•731  —  -379 
.727  —  .383 
.692  —  .418 
1.078  —  .032 


i. no 


•399 


Sabbaton 

Mace 

Acontium 

Koto   (D) 

Cresset 

Pavon 

Chela 

Brob    (D) 

Araba 

Hubblebubble 

Dagon 

Peruke 


10 

4 

OCTOBER 
R.T.    M.V. 

1-383  +  -355 

1.085  +  .057 

.642  —  .386 

I.2I2  -{-   .184 

1.039  +  -on 

I.4I5  +  .387 
.970  —  .058 
.670  —  .358 
.843  —  .185 


M.R.T. 
D  excluded 

Task  fulfilled 
"    un    " 


1.028 


.220 


9 
2 

OCTOBER 
R.T.  M.V. 
.719  —  .233 
.786  —  .166 
.956  +  .004 
.999  +  .047 
.756  —  .196 
•833  —  .119 
.899  —  .053 
I-33I  +  -379 
1.236  +  .284 

.738  —  .214 
.702  —  .250 

.677  —  -275 

.828  —  .124 

1.876  -j-  .924 

•952        .233 


M.R.T. 

Task  fulfilled 

"    un    " 
28,  1917 
IMAGE 
Mambrino 
Ampyx 
Parbuckle 
Corbel   (D) 
Peruke 
Aplustre 
Jougs 
Sa,bbaton 
Mino 
Brob 

M.R.T. 

D.  excluded 


Task  fulfilled 
"    un    " 


12 
3 

R.T. 

I.I2O 
I-45I 
.763 
1.979 
I.I7I 

•954 
1.030 

•997 
1.646 
1.077 
2.405 


•531 


M.V. 

—  .206 
+  .125 

—  -563 
+  -653 

—  -155 

—  .372 

—  .296 

—  -329 
-f-  -320 

—  -249 
-f-i.079 


1.326        .395 
II 

2 

R.T.    M.V. 

•970  —  .459 
2.587  +1.158 

•979  —  -451 
1.898  +  .469 
1. 220  —  .209 
1.505  +  -076 

.944  —  485 

.989  —  .440 
2.103  +  -674 
1-095  —  -334 


1.429 
1.376 


10 

2 
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NOVEMBER  4,  1917 


MEANING 

Besague 

Brob 

Aplustre 

Kago 

Pavon 

Peruke 

Mace 

Chank 

Argali   (D) 

Heaume 

Parbuckle 

Hubblebubble 

Araba 

Burin 

Corbel 

Aquaemanale 

Dagon 

M.R.T. 

D.  excluded 

Task  fulfilled 
"    un    " 


MEANING 

Mace 

Dagon 

Martlet 

Ampyx 

Koto 

Cresset 

Corbel 

Costrel 

Jougs 

Hippogriff 

Aplustre 

Argali 

Aquaemanale 

Chela 

M.R.T. 

Task  fulfilled 
"    un    " 


R.T.    M.V. 

IMAGE 

1.135  +  .211 

Jougs 

.721  —  .203 

Hippogriff 

.854  —  -070 

Mambrino 

.797  —  -127 

Martlet 

1.060  +  .136 

Cresset 

.635  —  .289 

Sabbaton 

.652  —  .272 

Koto 

•979  +  -055 

Mino 

2.262  +1.338 

Chela 

.728  —  .196 

.295  —  .629 

M.R.T. 

1.428  +  .504 

.676  —  .248 

.789  —  .135 

1.306  -f  .382 

.782  —  .142 

.621  —  .303 

.924        .308 

.841 

17 

Task  fulfilled 

I 

"    un    " 

NOVEMBER 

ii,  1917 

R.T.    M.V. 

IMAGE 

•591  —  -359 

Acontium 

.728  —  .222 

Mino 

.760  —  .I9O 

Burin 

•537  —  413 

Parbuckle 

•553  —  -397 

Hubblebubble 

2.370  +1.420 

Peruke 

•574  —  -3/6 

Sabbaton 

2.187  +1.237 

Brob 

.824  —  .126 

Mambrino 

.876  —  .074 

Pavon 

1.241  +  .291 

Kago 

.745  —  -205 

Chank 

.686  —  .264 

Heaume 

.637  —  .313 

Besague 

.950       .420 

M.R.T. 

14 

Task  fulfilled 

o 

"    un    " 

R.T.    M.V. 
.916  —  .216 

•743  —  .389 
1.458  +  .326 
1.179  +  -047 
1.556  +  .424 

•923  —  .209 
1.230  +  .098 
I-358  +  .226 

.829  —  .303 

1.132        .249 


R.T.  M.V. 
.922  —  .214 

1.815  +  .679 
.864  —  .272 
.854  —  .282 
.938  —  .198 

1.167  +  -031 
.805  —  -331 
.989  —  .147 

1-398  +  -262 
.690  —  .446 

1.147  +  .on 
.948  —  .188 

1.540  -j-  -4O4 

1-835  +  -699 

1.136        .297 

14 
i 


494 


AGNES  R.  MCDONOUGH 


NOVEMBER  18,  1917 


MEANING 

Acontium 

Aquaemanale 

Ampyx 

Chela 

Peruke 

Koto 

Kago 

Corbel 

Parbuckle 

Martlet 

Hippogriff 

Argali 

Jougs 

M.R.T. 


Task  fulfilled 

"    un    " 


R.T.  M.V. 
.695  —  .061 
•573  —  -183 

.536  —  .220 
.586  —  .170 
.565  —  .191 

1.743  +  -987 
.768  +  -012 
.684  —  .072 
.594  —  .162 
.695  —  .061 
•955  +  -199 
.885  +  -129 

.556  —  .200 


.756  .204 


13 

o 


IMAGE 

Cresset 

Besague 

Burin 

Brob 

Pavon 

Hubblebubble 

Aplustre 

Heaume 

Araba 

Chank 

Mino 

Mace 

Dagon 

Sabbaton 

Costrel 

Mambrino 

M.R.T. 

Task  fulfilled 
"    un    " 


R.T.    M.V. 

.927  —  .269 

1.675  +  479 

1.087  —  -109 

•819  —  -377 

.769  —  .427 

1-594  +  .398 

i.i  17  —  .079 

1.178  —  .018 

1.236  -f  .040 

I.3I5  +  -"9 

1.669  +  -473 

1.561  -f  .365 

.774  —  -422 

.912  —  .284 

1.059  —  -137 

1.451  +  -255 

1.196        .266 

16 
o 


NOVEMBER  29,  1917 


MEANING 

Hubblebubble 

Heaume 

Araba 

Parbuckle 

Pavon 

Aplustre 

Acontium 

Chank 

Mino 

Jougs 

Mace 

Martlet 

Hippogriff 

Argali 

M.R.T. 


Task  fulfilled 


R.T.    M.V. 

.588  -  .376 
1.116  -f-  .152 

.669  —  .295 

.699  —  .265 
1.702  +  .738 

.801  —  .163 

.627  —  .337 
1.005  +  -041 
1.238  -f  .274 

.894  —  .070 

•893  —  .071 

.848  —  .116 

1.662  +  .698 

.760  —  .204 


IMAGE 

Aquaemanale 

Peruke 

Chela 

Burin 

Cresset 

Besague 

Brob 

Dagon 

Sabbaton 

Mambrino 

Costrel 

Koto 

Corbel  (D) 

Kago 


.964        .271      M.R.T. 

D  excluded 


14 
o 


Task  fulfilled 

"    un    " 


R.T, 

,    M.V. 

1.161 

-.163 

1-773 

.653 
1.144 
1.380 
1.566 

.449 
-.671 
—  .180 
.046 
.242 

1.049 
1.126 

—  .275 
-.198 

•971 
1.488 

—  -353 
.164 

1.171 

—  -153 

1-353 
2.348 
1.358 

.029 
1.024 
.034 

1-324 

.284 

1.245 

14 

I 
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DECEMBER  24,  1918 


MEANING 

Mether 

Furcula 

Epi 

Limber 

Biberon 

Xylophone 

Hooka 

Pantiles 

Cablet 

Nog 

Trousse 

Winch 

M.R.T. 

Mepsol 
Wamps 

M.R.T. 

Task  fulfilled 
"    un    " 


MEANING 

Ophicleide 

Modillion 

Maravedi 

Parement 

Camail 

Agonoderus 

Lorcha  (D) 

Francisca 

Hypogeum 

Theseum 

Warkamoowee 

M.R.T. 

D  excluded 
Task  fulfilled 


R.T.    M.V. 

IMAGE 

1.394  +  -471 

Emplectum 

.740  —  .183 

Ophicleide 

.744  —  -179 

Erminois 

.976  +  .053 

Modillion 

1.318  +  .395 

Maravedi 

.671  —  .252 

Aftaba 

1.325  -f  .402 

Parement 

.909  —  .014 

Camail 

.692  —  .231 

Agonoderus 

I.OI2   -\-   .089 

Lorcha 

.504  —  .419 

Francisca 

.791   —  .132 

Hypogeum 

.923           -235 

Warkamoowee 

I.I56 

M.R.T. 

I.OIO 

1.083 

12 

Task  fulfilled 

0 

"    un    " 

JANUARY 

I,  1918 

R.T.    M.V. 

IMAGE 

1.474  +  -082 

Epi 

1-545  +  -153 

Xylophone 

1.468  +  .076 

Hooka 

1.434  +  -042 

Pantiles 

1.832  -f  -440 

Cablet 

1.069  —  .323 

Trousse 

2.559  +1.167 

Acrostolium 

.576  —  .816 

.808  —  .584 

M.R.T. 

1.426  +  .034 

1.123  —  .269 

Traft 



Zarzo 

1.392        .362 

M.R.T. 

1.275 

II 

Task  fulfilled 

3 

"    un    " 

M.V. 

-f  -127 

—  .239 

—  .188 

—  .058 
+  -139 
-.158 

—  .519 

—  .181 

+  -095 

-f  .525 

—  -537 

—  -297 

+  .578 


R.T 
1.472 
1.106 
1. 157 
1.287 
1.484 
1.187 

.826 
1.164 
1.440 
1.870 

.808 
1.048 
1.923 
2.061 

1-345 


14 
o 


R.T.    M.V. 

I.O67  —  -211 

1.174  —  -IO4 

2.073  +  -795 

1.391  +  -"3 

.982  —  .296 

.899  —  -379 
1.360  4-  -082 

1.278       .283 

1.009 
.951 


.980 

7 
6 


496 


AGNES  R.  MCDONOUGH 


JANUARY  13,  1918 


MEANING 

R.T.    M.V. 

IMAGE 

Ophicleide 

1.048  —  .381 

Francisca 

Lorcha 

2.558  +1.129 

Agonoderus 

Hooka 

2.133  +  704 

Limber 

Mether 

2.438  +1.009 

Nog 

Furcula 

1.038  —  .391 

Epi 

Pantiles 

•855  —  -574 

Xylophone 

Trousse 

1.189  —  .240 

Cam  ail 

Erminois 

1-797  +  -368 

Biberon 

Acrostolium 

1.188  —  .241 

Gablet 

Emplectum 

.925  —  .504 

Winch 

Parement 

.952  —  .477 

Hypogeum 

Aftaba 

1.989  +  -560 

Theseum 

Maravedi 

1.234  —  -195 

Warkamoowee 

•673  —  .756 

M.R.T. 



Darma 

M.R.T. 

1.429        .538 

Traft 

Task  fulfilled 
"    un    " 


14 
o 


M.R.T. 

Task  fulfilled 
"    un    " 


R.T.  M.V. 
1.245  —  -246 
1.091  —  .400 
1.164  —  -327 
1.237  —  -254 
1.969  +  .478 
1.618  +  .127 
1.140  —  .351 
1.908  +  .417 
1.789  +  .298 
1.869  +  .378 
i.ioi  —  .390 
1.768  +  .277 


1.491 
1.304 
1.877 

1.590 

12 

I 


•329 


JANUARY  20,  1918 


MEANING 

R.T.    M.V. 

IMAGE 

Ophicleide 

.806  —  .396 

Agonoderus 

Trousse 

1.098  —  .104 

Epi 

Emplectum 

1.298  +  .096 

Hooka 

Theseum 

1.346  +  .144 

Erminois 

Hypogeum 

1.348  +  .146 

Acrostolium 

Lorcha 

1.304  +   .102 

Modillion 

Warkamoowee 

.880  —  .322 

Camail 

Francisca 

1.  135  —  .067 

Pantiles 

Nog 

1.370   +   .168 

Furcula 

Mether 

I.6O4  +   402 

Parement 

Biberon 

1.066  —  .136 

Limber 

Gablet 

1.269  +  .067 

Aftaba 

1.109  —  .093 

M.R.T. 

M.R.T. 


Task  fulfilled 


i. 202 


13 
I 


.172      Nicks 
Mepsol 
Trep 

M.R.T. 


Task  fulfilled 

"    un    " 


R.T.  M.V. 
1.769  +  .366 
1.439  +  .036 
1.094  —  -309 
1.581  +  .178 
1.081  —  .322 
1.784  +  .381 
1.468  +  .065 
1.516  +  .113 
1.286  —  .117 

.942  —  .461 
1.483  +  .080 


1403 

.891 
1.044 
1.248 

1.061 
ii 

2 


.221 
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JANUARY  27,  1918 


MEANING 

Maravedi 

Erminois 

Hooka 

Xylophone 

Modillion 

Pantiles 

Parement 

Francisca 

Agonoderus 

Acrostolium 

Biberon 

Limber 

Aftaba 

M.R.T. 

Marix 

Task  fulfilled 
"    un    " 


R.T.    M.V. 

IMAGE 

R.T.    M.V. 

1-353  +  -192 

Hypogeum 

1.385  —  -170 

1.269  +  .108 

Winch 

1.654  +  -099 

1.336  +  .175 

Nog 

1.519  —  .036 

1.204  +  -043 

Epi 

1.547  —  -008 

1.422  -}-  -261 

Trousse 

1.069  —  .486 

1.055  —  -106 

Emplectum 

1.253  —  -302 

.819  —  .342 

Furcula 

1.215  —  .340 

.715  —  .446 

Ophicleide 

1.226  —  .329 

.844  —  .317 

Warkamoowee 

2.634  +1.079 

2.263  +I.IO2 

Lorcha 

1.841  +  -286 

.918  —  .243 

Mether 

1.284  —  -271 

.784  —  .377 

Cablet 

I.I73  —  -382 

I.II9  —  .042 

Theseum  (D) 

2.336  +  -781 



Camail 

1.644  +  .089 

1.161        .289 



M.R.T. 

1-555        -333 

.981 

D  excluded 

1-495 

13 

Task  fulfilled 

14 

o 

"    un    " 

0 

SUBJECT  4 
SEPTEMBER  18,  1917 


MEANING 

Araba 

Kago 

Pavon 

Dagon 

Heaume 

Brob 

Burin 

Mino 

Ampyx 

Chank 

Hippogriff 

M.R.T. 


Task  fulfilled 
"    un    " 


R.T 
1.366 
1.444 
1.366 
1.501 
1-375 
1.840 
I.4I3 
2.675 
1.071 

.900 
1.380 


M.V. 

—  .118 

—  .040 

—  .118 

+  -017 

—  .109 

+  .356 

—  .071 
+1.191 

—  413 
-  -584 

—  .104 


1.484       .284 


ii 
I 


IMAGE 

Besague 

Aquaemanale 

Acontium 

Martlet 

Hubblebubble 

Argali 

Mambrino 

Jougs 

Cresset 

Aplustre 

Costrel 

Peruke 

Koto 

Mace 

M.R.T. 
Task  fulfilled 
"    un    " 


M.V. 

—  -573 
+1.081 
—1.249 

•332 
+  -367 
--1.180 

—  .021 


.632 
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AGNES  R.  MCDONOUGH 


OCTOBER  28,  1917 


MEANING 

Hubblebubble 

Burin 

Sabbaton 

Peruke 

Brob 

Costrel 

Aplustre 

Chank 

Acontium 

Corbel 

Chela 

Mace 

Cresset 

Kago 

Koto 

M.R.T. 


MEANING 

Mambrino 

Hippogriff 

Brob 

Sabbaton 

Acontium 

Mace 

Chela 

Parbuckle 

Heaume 

Dagon 

Aquaemanale 

Mino 

Besague 

M.R.T. 


Task  fulfilled 
"    un    " 


R.T.    M.V. 

IMAGE 

2.102  +  .342 

Ampyx 

1.804  4-  .044 

Mambrino 

1.934  +  -174 

Aquaemanale 

1.747  —  .013 

Besague 

2-435  +  .675 

Jougs 

2.266  +  .506 

Pavon 

1.658  —  .102 

Parbuckle 

1.034  —  726 

Martlet 

1.848  +   .088 

Dagon 

I.I05  —  .655 

2.282   +   -522 

M.R.T. 

1.880  +  .120 

1.799  +  .039 

1.150  —  .610 

1.362  —  .398 

1.760       .334 

15 

Task  fulfilled 

2 

"    un    " 

NOVEMBER 

4,  1917 

R.T.    M.V. 

IMAGE 

1.278  —  .099 

Kago 

1.590  +  .213 

Araba 

1.831  +  454 

Pavon 

.891  —  .486 

Koto 

1.064  —  .313 

Corbel 

I.I55  —  -222 

Chank 

.968  —  .409 

Aplustre 

I.29I   —  .086 

Jougs 

2.283   -f-   .906 

Ampyx 

I.2I3  —  .164 

Peruke 

1.574  +  -197 

Costrel 

1.655  +  -278 

Burin 

1.117  —  .260 

Martlet 



Cresset 

1-377        .315 

M.R.T. 

13 

Task  fulfilled 

i 

"    un    " 

R.T, 

1.427 
1.724 

1.834 
2.504 
1.446 
1.936 
2.744 
2.267 
2.721 


M.V. 

—  .640 

—  -343 

—  -233 
+  437 

—  .621 

—  -131 
+  .677 

+  .200 
+  .654 


2.067        -437 


R.T.  M.V. 
i. 201  -f-  .036 
1.172  -|-  -007 
1.288  -f-  .123 

.996  —  .169 
1.071  —  .094 

.867  —  .298 

1.287  +  -122 
•599  —  .566 

•828  —  .337 
1.179  +  -014 
2.500  +1.335 
1.037  —  .128 
1.399  +  -234 

.892  —  .273 

1.165        -267 

14 
I 
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NOVEMBER  u,  1917 


MEANING 

Aquaemanale 

Chela 

Besague 

Heaume 

Araba 

Kago 

Pavon 

Mambrino 

Brob 

Costrel 

Cresset 

Mino 

Acontium 

Koto 

Ampyx 

M.R.T. 

Task  fulfilled 


MEANING 

Jougs 

Argali 

Araba 

Pavon 

Aplustre 

Brob 

Chank 

Sabbaton 

Martlet 

Hippogriff 

Acontium 

Hubblebubble 

Mambrino 

Cresset 

Besague 

Burin 

M.R.T. 

Task  fulfilled 
"    un    " 


R.T.    M.V. 

IMAGE 

I.22I    +  .225 

Chank 

I.I34  +   -138 

Argali 

.821   —  .175 

Aplustre 

I.067   -f-  .071 

Jougs 

I.I99  +   .203 

Sabbaton 

.822  —   .174 

Peruke 

.778  —  .218 

Hubblebubble 

.898  —  .098 

Parbuckle 

.942  —  .054 

Burin 

1.670  +   .674 

Mace 

.881  —  .115 

Martlet 

.768  —  .228 

Dagon 

.822  —  .174 

Corbel 

.811  —  .185 

i.ui  -f-  .115 

M.R.T. 

.096        .189 

15 

Task  fulfilled 

o 

"    un    " 

NOVEMBER 

17,  1917 

R.T.    M.V. 

IMAGE 

.825  —  .068 

Mino 

1.170  -(-  .277 

Aquaemanale 

1.485  +  .592 

Mace 

.726  —  .167 

Chela 

.817  —  .076 

Dagon 

.980  +  .087 

Parbuckle 

.724  —  .169 

Corbel 

.817  —  .076 

Ampyx 

.756  —  .137 

Koto 

.775  —  .118 

Kago 

.983  +  .090 

Heaume 

I.I03  +   -210 

Peruke 

•978  +   -OSS 

Costrel 

•579  +  .314 

.870  —  .023 

M.R.T. 

.702  —  .191 

839       .167 

16 

Task  fulfilled 

0 

"    un    " 

R.T.    M.V. 

1.070  —  .002 

1.407  +  .335 
1.153  -f  .081 
.909  —  .163 
1.344  +  .272 
1.013  —  .059 
1.468  +  .396 

1.415  +  .343 

•795  —  -277 
.855  —  .217 
.929  —  .143 
.782  —  .290 
.797  —  .275 

1.072        .219 


13 

i 


R.T.  M.V. 
.682  —  .264 

2.384  +1438 
.732  —  .214 
.748  —  .198 
.827  —  .119 
.622  —  .324 
.741  —  .205 
.690  —  .256 
.813  —  .133 
.698  —  .248 
.832  —  .114 
.895  —  .051 

1.646  +  .700 

.946        .328 


13 
o 


5oo 


AGNES  R.  MCDONOUGH 


DECEMBER  22,  1917 


MEANING 

Chela 

Argali 

Sabbaton 

Mambrino 

Dagon 

Peruke 

Jougs 

Hippogriff 

Ampyx 

Hubblebubble 

Pavon 

Costrel 

Aquaemanale 

Brob 

Corbel 

Cresset 

Kago 

M.R.T. 

Task  fulfilled 
"    un    " 


MEANING 

Martlet 

Costrel 

Pavon 

Cresset 

Koto 

Mino 

Chela 

Mace 

Aplustre 

Ampyx 

Kago 

Hubblebubble 

Corbel 

Burin 

Sabbaton 

M.R.T. 

Task   fulfilled 
"    un    " 


R.T.    M.V. 

IMAGE 

.976  +  .047 

Acontium 

1.144  +  -215 

Martlet 

I.04I    +   .112 

Koto 

.824  —  .105 

Araba 

.543  —  -386 

Mino 

.716  —  .213 

Burin 

.782  —  .147 

Chank 

1.232  -f-  .303 

Parbuckle 

1.114  +  -185 

Aplustre 

.949   -j-   .020 

Heaume 

.872  —  .057 

Mace 

1.013  +  -084 

.907  —  .022 

M.R.T. 

.878  —  .051 

.876  —  .053 

.808  —  .121 

1.134  +  -205 

.929          .137 

17 

Task  fulfilled 

0 

"    un    " 

DECEMBER 

23,  1917 

R.T.    M.V. 

IMAGE 

1.040  +  .154 

Mambrino 

.915  +  .029 

Jougs 

.921  +  .035 

Heaume 

.810  —  .076 

Hippogriff 

.920  +  .034 

Araba 

1.009  +  .123 

Brob 

.713  —  -173 

Acontium 

.895  +  .009 

Peruke 

.725  —  .161 

Besague 

.948  -f-  .062 

Aquaemanale 

1.047  4-  .161 

Argali 

1.131  +  .245 

Chank 

.707  —  .179 

Parbuckle 

.839  —  .047 

Dagon 

.674  —  .212 



M.R.T. 

.886       .113 

15 

Task  fulfilled 

0 

"    un    " 

R.T.    M.V. 

.988  —  .092 

.802  —  .278 

.862  —  .218 
1.388  +  .308 

.942  —  .138 
i. 002  —  .078 
1.118  +  .038 
1.934  +  -854 

.916  —  .164 
1.044  —  -036 

.885  -  .195 

1.080       .218 


ii 
o 


R.T.    M.V. 

.942  —  .206 
1.118  —  .030 

.923  —  .225 
1.172  +  .024 
1.551  4-  .403 
1.013  —  .135 

.984  —  .164 
1.056  —  .092 
1.154  +  .006 
1.759  +  -611 
1.106  —  .042 

.910  —  .238 
1.356  +  .208 

1.036  —  .112 

1.148      .178 


14 

o 
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MEANING 

Burin 

Corbel 

Besague 

Dagon 

Parbuckle 

Chank 

Aquaemanale 

Acontium 

Mace 

Chela 

Mino 

Koto 

Costrel 

Argali 

M.R.T. 
Task  fulfilled 
"    un    " 


MEANING  . 

Besague 

Aquaemanale 

Brob 

Burin 

Acontium 

Mino 

Corbel 

Hubblebubble 

Heaume 

Araba 

Martlet 

Kago 

M.R.T. 


Task  fulfilled 


MEANING 

Jougs 

Ampyx 

Chela 

Mambrino 

Parbuckle 

Costrel 

Besague 

M.R.T. 


Task  fulfilled 


DECEMBER 
R.T.  M.V. 
.714  —  .126 
.764  —  .076 
.909  +  .069 
.622  —  .218 
.799  —  .041 
.905  +  .065 
1.217  -+-  .377 

•874  +  -034 
.649  —  .191 
.909  +  .069 
.709  —  .131 
1.033  +  -193 

.86l    -f-   .021 

.806  —  .034 


24, 1917 

IMAGE 

Peruke 

Brob 

Hippogriff 

Jougs 

Heaume 

Mambrino 

Araba 

Kago 

Ampyx 

Aplustre 

Martlet 

Pavon 

Cresset 

Sabbaton 


.840       .ii7  M.R.T. 

14  Task  fulfilled 
o  '    un    " 

SUBJECT  5 
SEPTEMBER  20,  1917 

R.T.    M.V.  IMAGE 

1-577  +  .785  Dagon 

1.002  -j-  .210  Sabbaton 

.687  —  .105  Koto 

.854  +  -062  Chela 

.946  +  .154  Argali 

.776  —  .016  Parbuckle 

.707  —  .085  Mambrino 

.778  —  .014  Jougs 

.270  —  .522  Cresset 

.595  —  .197  Costrel 
.815  +  .023 

.518  —  .274  M.R.T. 

Merton 

.792        .204  Rahman 


12 

5 

OCTOBER 
R.T.  M.V. 
2.027  —  .010 
2.019  —  .018 
2.003  —  .034 
2.268  -f  .231 
1.290  —  .747 
1.833  —  -204 
2.038  +  .001 

1.925        .178 


M.R.T. 

Task  fulfilled 
"    un    " 

21,  1917 
IMAGE 
Brob 
Corbel 
Sabbaton 
Burin 
Dagon 
Hippogriff 
Hubblebubble 
Cresset 
Koto 

M.R.T. 

Task  fulfilled 
"    un    " 


R.T.  M.V. 
.958  +  .004 
.961  -f  .007 
.776  —  .178 
.741  —  .213 
.824  —  .130 

.842  —  .112 
1.096  -j-   .142 

i.no  +  .156 

1.207  +  .253 

I.50I  +  .547 

.803  —  .151 

.783  —  .171 

1.023  -f-  .069 

.734  —  -220 


•954 

14 

I 


.168 


R.T.    M.V. 
1.306  +  .446 

1.362  +  -502 
.883  +  .023 

•549  —  -3" 
•553  —  -307 
.887  +  .027 
•599  —  -261 
.810  —  .050 
.462  —  .398 
1.196  +  .336 

.860      .266 
1.256 
1.690 


1-473 
10 

2 


R.T.  M.V. 
1.231  —  .243 

•959  —  .515 
2.048  +  .574 
1.386  —  .088 

1.121  —  .353 
.784  —  .690 

•955  —  .519 
2.750  +1.276 

2.035  +  56i 
1-474  -535 

9 

5 


502 


AGNES  R.  MCDONOUGH 


NOVEMBER  17,  1917 


MEANING 

Mino 

Chank 

Aquaemanale 

Chela 

Parbuckle 

Sabbaton 

Martlet 

Acontium 

Hippogriff 

Costrel 

Heautne 

M.R.T. 

Ratan 
Martin 

M.R.T. 

Task  fulfilled 
"    un    " 


MEANING 

Chela 

Araba 

Argali 

Dagon 

Mino 

Martlet 

Chank 

Parbuckle 

Aplustre 

Pavon 

Corbel 

Acontium 

Koto 

M.R.T. 

Trant 
Hepes 

M.R.T. 

Task  fulfilled 

"    un    " 


R.T.    M.V. 

IMAGE 

I-33I  +  -037 

Hubblebubble 

1.487  +  .193 

Mambrino 

1.198  —  .096 

Mace 

2.032  +  .738 

Dagon 

.444  —  .850 

Ampyx 

1.130  —  .164 

Corbel 

•939  —  -355 

Koto 

1.689  +  .395 

Cresset 

•754  —  -540 

Burin 

2.395  +I.IDI 

Jougs 

.840  —  .454 

Araba 



Brob 

1.249        .447 

M.R.T. 

2.488 

2.330 

2.409 

ii 

Task  fulfilled 

2 

"    un    " 

DECEMBER 

2,    1917 

R.T.    M.V. 

IMAGE 

.437  —  ."6 

Jougs 

.646  +  .093 

Ampyx 

.612  +  -059 

Aquaemanale 

.556  +  .003 

Heaume 

.534  —  -019 

Mace 

•565  +   -012 

Burin 

.660  +  -IO7 

Cresset 

.474  —  .079 

Besague 

.566  +  .013 

Brob 

.494  —  .059 

Hubblebubble 

.551  —  .002 

Kago 

.662  +  .109 

Costrel 

.437  —  .116 

Mambrino 



Hippogriff 

•535        -060 

Peruke 

Sabbaton 

1-375 

1.028 

M.R.T. 

I.2OI 

13 

Task  fulfilled 

0 

"    un    " 

R.T.    M.V. 

1.129  +  .021 

.827  —  .281 

•739  —  -369 
1.072  —  .036 

1.515  +  -407 
1.053  —  -055 
1.165  +  .057 

.714  —  .394 
1. 179  +  -071 
1.965  +  .857 
1.164  +  -056 

.780  —  .328 


1.108        .244 


12 

4 


R.T.  M.V. 
.403  —  .127 

.550  +  .020 
.514  —  .016 
.489  —  .O4I 
.469  —  .O6l 
.467  —  .063 

.670  -f-  .J40 
.501  —  .029 
.520  —  .010 
.440  —  .090 

.604  +  -074 
.586  +  .056 

•497  —  .033 
.597  -f  .067 

.642  +  .112 
.441  —  .089 

.530  .064 


16 
o 
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DECEMBER  9,  1917 


MEANING 

Aquaemanale 

Acontium 

Mambrino 

Chank 

Jougs 

Hippogriff 

Martlet 

Corbel 

Burin 

Argali 

Dagon 

Mino 

Araba 

Costrel 

Aplustre 

Parbuckle 

M.R.T. 

Task  fulfilled 
"    un    " 


MEANING 

Parbuckle 

Corbel 

Burin 

Aquaemanale 

Jougs 

Mace 

Martlet 

Cressset 

Ampyx 

Besague 

Pavon 

Chela 

Aplustre 

Heaume 

M.R.T. 

Bunst 
Swarp 

M.R.T. 

Task  fulfilled 
"    un    " 


R.T.    M.V. 

IMAGE 

.669  +  .136 

Hubblebubble 

.752  4  .219 

Cresset 

.613  4  .080 

Mace 

.521  —  .012 

Heaume 

.519  —  .014 

Pavon 

.296  —  .237 

Chela 

•973  +  -440 

Peruke 

.620  4  .087 

Besague 

.608  4  .075 

Sabbaton 

.757  4  .224 

Amypx 

.325  —  .208 

Koto 

.307  —  .226 

Brob 

.260  —  .273 

Kago 

.413  —  .120 

•353  —  -180 

M.R.T. 

.550  4  .017 

Hepes 

•533        -159 

16 

Task  fulfilled 

o 

"    un    " 

DECEMBER 

16,  1917 

R.T.     M.V. 

IMAGE 

.422  4-  .052 

Kago 

.473  4  -103 

Hubblebubble 

.438  4  .068 

Mino 

.221   —  .149 

Mambrino 

.185  —   .185 

Costrel 

.463   +   .093 

Hippogriff 

•573  +  -203 

Acontium 

.377  4  -007 

Brob 

.324  —  -046 

Chank 

.298  —  .072 

Sabbaton 

.436  4  .066 

Peruke 

•433  4  -063 

Koto 

•355  —  -015 

Argali 

•193  —  -177- 

Araba 

Dagon 

•370        .093 

M.R.T. 

.386 

•305 

•345 

14 

Task  fulfilled 

0 

"    un    " 

R.T.  M.V. 
.268  —  .249 
.281  —  .236 

.638  +  .121 
.287  —  .230 
.503  —  -014 
.639  4-  -122 
.603  4  .086 
.296  —  .221 

.686  -f-  .169 
.731  4  .214 
.670  4  .153 
.605  4  .088 

.520  4  -003 


.147 


•517 
.588 


13 

o 


R.T.    M.V. 

.401  4  .047 
.348  —  .006 
.478  +  .124 
.374  +  .020 
.224  —  .130 

•425  4  -071 
.364  -f-  .010 

.183  —  .171 

.414  -f-  .060 
.240  —  .114 
.500  4-  .146 
.408  4  .054 
•305  —  .049 
.371  4  -017 
.288  —  .066 

•354        -072 


15 
o 
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AGNES  R.  MCDONOUGH 


DECEMBER  23,  1918 


MEANING 

Winch 

Lorcha 

Trousse 

Mether 

Biberon 

Agpnoderus 

Epi 

Furcula 

Theseum 

Cablet 

Modillion 

Maravedi 

Pantiles 

Francisca 

Xylophone 

M.R.T. 

Controls 

Perlam 

Kliksa 

M.R.T. 

Task  fulfilled 
"    un    " 


MEANING 

Maravedi 

Parement 

Aftaba 

Modillion 

Erminois 

Ophicleide 

Emplectum 

Cablet 

Pantiles 

Hypogeum 

Theseum 

Warkamoowee 

Nog 

Winch 

Acrostolium 

M.R.T. 

CONTROLS 

Mepsol 

Wamps 

M.R.T. 
Task  fulfilled 
"    un    " 


R.T.    M.V. 

IMAGE 

•435  —  .329 

Erminois 

.653  —  .ill 

Acrostolium 

1.  120  +   .356 

Hypogeum 

.880  -f  .116 

Nog 

.672  —  .092 

Aftaba 

.850  +  .086 

Emplectum 

.788  +  .024 

Warkamoowee 

.854  +  .000 

Limber 

.722  —  .042 

Ophicleide 

.695  —  .069 

Hooka 

.777  +  -013 

Camail 

•950  +  .186 

Parement 

.600  —  .164 

•736  —  .028 

M.R.T. 

.731  —  .033 

Task  fulfilled 

.764       .116 

"    un    " 

.746 

.865 

15 

0 

DECEMBER 

24,  1918 

R.T.    M.V. 

IMAGE 

.544  +  .068 

Hooka 

.605  +  -129 

Trousse 

.567  4-  .091 

Xylophone 

.489  +  .013 

Biberon 

•391  —  .085 

Limber 

•539  4-  -063 

Epi 

439  —  -037 

Furcula 

.454  —  .022 

Mether 

.348  —  .128 

Camail 

493  4-  -017 

Lorcha 

.597  +  .121 

Francisca 

.509  +  .033 

Agonoderus 

.392  —  .084 

•343  —  -133 

M.R.T. 

.440  —  .036 

476        .071 

492 

•549 

.520 

15 

Task  fulfilled 

0 

"    un    " 

R.T.  M.V. 
.728  —  .008 
.854  +  -"8 

.961  4-  .225 
.867  +  .131 
.542  —  .194 
.718  —  .018 
.802  +  .066 
.654  —  .082 

.747  4-  -on 
.797  +  .061 
.641  —  .095 

.526  —  .210 


•736 

12 
O 


.IOI 


R.T.    M.V. 

.434  —  .034 

.528  +  .060 

.489  4-  .021 

446  —  .022 

.515  +  .047 

.361  —  .107 

405  —  .063 

487  +  .019 

494  -j-  .026 

.387  —  .081 

.541  +  .073 

•533  +  .065 

.468  .051 


12 
O 
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JANUARY  6,  1918 


MEANING 

Francisca 

Aftaba 

Cablet 

Winch 

Hypogeum 

Warkamoowee 

Maravedi 

Parement 

Biberon 

Epi 

Furcula 

Mether 

Ophicleide 

M.R.T. 

Darma 
Traft 

M.R.T. 
Task  fulfilled 
"    un    " 


MEANING 

Aftaba 

Camail 

Parement 

Gablet 

Mether 

Limber 

Biberon 

Maravedi 

Epi 

Hooka 

Agonoderus 

Lorcha 

Emplectum 

M.R.T. 

Taskat 
Nicks 


Task  fulfilled 
"    un    " 


R.T.    M.V. 

IMAGE 

.668  +  .094 

Acrostolium 

.589  -f  .015 

Camail 

453  —   .121 

Limber 

.758   +   .184 

Modillion 

.532  —  .042 

Erminois 

.OOO   -f-   .026 

Lorcha 

.551   —   .023 

Emplectum 

.506  —   .068 

Hooka 

.637   +    .063 

Pantiles 

.482  —  .O92 

Agonoderus 

.478  —   .096 

Theseum 

.692   +    .118 

Xylophone 

.527  —   .047 

Nog 

.574           .076 

M.R.T. 

•556 

.880 

.718 

13 

Task  fulfilled 

0 

"    un    " 

JANUARY 

13,  1918 

R.T.    M.V. 

IMAGE 

.681  +  .178 

Warkamoowee 

.582  +  .079 

Theseum 

.478  —  .025 

Modillion 

.513  +  .010 

Xylophone 

.528  -j-  -025 

Erminois 

.546  -|-  -043 

Acrostolium 

.556  +  .053 

Furcula 

.398  —  .105 

Nog 

.414  —  .089 

Pantiles 

.510  +  .007 

Trousse 

.495  —  .008 

Francisca 

.411  —  .092 

Ophicleide 

.429  —  .074 

Winch 

Hypogeum 

.503        .061 

M.R.T. 

.467 

.456 

.461 

13 

Task  fulfilled 

0 

"    un    " 

R.T.  M.V. 
.609  +  .046 
.519  —  .044 
.526  —  .037 
.597  +  .034 
.569  +  .006 
.678  +  .115 
.472  —  .091 
.513  —  .050 
.513  —  .050 
.642  -f  .079 
.552  —  .on 
.487  —  .076 
.485  —  .078 
.729  -f  -166 


.563        .063 


14 
o 


R.T.  M.V. 
.534  +  .019 
.474  —  .041 
..465  —  .050 
.591  +  -076 
•551  +  -036 

.513  —  .002 

.488  —  .027 

.480  —  .035 

.432  —  .083 

.504  —  .011 

.456  —  .059 

.989  +  .474 

.301  —  .214 

•435  —  -080 


.515        .086 


14 
o 
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AGNES  R.  MCDONOUGH 


JANUARY  17,  1918 


MEANING 

Hooka 

Furcula 

Pantiles 

Parement 

Camail 

Mether 

Acrostolium 

Modillion 

Warkamoowee 

Epi 

Maravedi 

Hypogeum 

Agonoderus 

Ophicleide 

M.R.T. 


Task  fulfilled 

"    un    " 


MEANING 

Nog 

Biberon 

Aftaba 

Cablet 

Limber 

Xylophone 

Theseum 

Lorcha 

Emplectum 

Winch 

Erminois 

Trousse 

Francisca 

Ophicleide 

M.R.T. 

Trep 
Butan 

M.R.T. 

Task  fulfilled 
"    un    " 


R.T.    M.V. 

IMAGE 

.429  —  .014 

Nog 

.480  +  .037 

Biberon 

.550  -(-  .107 

Aftaba 

.440  —  .003 

Cablet 

.398  —  .045 

Limber 

.478  +  .035 

Xylophone 

.437  —  -006 

Theseum 

.404  —  .039 

Lorcha 

•477  +  -034 

Emplectum 

.410  —  .033 

Winch 

.291  —  .152 

Erminois 

.473  +  .030 

Trousse 

.449  +  .006 

Francisca 

.495  +  .052 

M.R.T. 

.443        .042 

Zarzo 

Darma 

M.R.T. 

H 

Task  fulfilled 

0 

"    un    " 

JANUARY 

20,  1918 

R.T.    M.V. 

IMAGE 

.308  +  .008 

Hooka 

•363  —  -027 

Furcula 

.302  —  .088 

Pantiles 

.486  +  .096 

Parement 

•435  +  -045 

Camail 

.504  +  .114 

Mether 

.483  +  .093 

Acrostolium 

.502  +  .112 

Modillion 

.346  —  .044 

Warkamoowee 

.309  —  .  08  1 

Epi 

.340  —  .050 

Maravedi 

.368  —  .022 

Hypogeum 

.360  —  .030 

Agonoderus 

.266  —  .124 

M  R  T 

.300        .067 

1V1  .  JX.  J.  • 

•364 

.343 

•353 

14 

Task  fulfilled 

0 

"    un     " 

R.T.  M.V. 
.471  4-  -023 
.468  -+-  .020 
.408  +  .050 
.484  -f  .036 
.511  +  .063 
.418  —  .030 
.405  —  .043 
.454  +  .006 
.419  —  .029 
.490  +  .042 
•499  +  -051 
.316  —  .132 
•394  —  -054 

448        .044 

•355 
.565 


.460 

13 
o 


R.T.  M.V. 
.401  -|-  .036 
.423  +  -058 
.384  +  .019 
.351  —  -014 
.370  +  .005 
.536  +  .171 
•330  —  .035 
.300  +  .025 
.285  —  .080 
.393  +  .028 
.250  —  .115 
.307  —  .058 
•335  —  .030 

365        -052 


13 
o 
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JANUARY  23,  1918 


MEANING 

Limber 

Aftaba 

Biberon 

Maravedi 

Modillion 

Erminois 

Winch 

Camail 

Warkamoowee 

Cablet 

Xylophone 

Emplectum 

Epi 

Hooka 

M.R.T. 


Task   fulfilled 
"    un    " 


R.T.  M.V. 
.310  —  .047 
.459  +  .102 
.278  —  .079 
.463  +  .106 
.365  +  .008 
.388  +  .031 
357  -o 
.300  —  .057 
•457  +  .100 
.337  —  .020 
.326  —  .031 
.370  +  .013 
.269  —  .088 
.327  —  .030 

•357        -051 


14 
o 


IMAGE 

Mether 

Nog 

Furcula 

Parement 

Pantiles 

Hypogeum 

Francisca 

Lorcha 

Acrostolium 

Ophicleide 

Trousse 

Agonoderus 

Theseum 

M.R.T. 

Granz 
Traft 


Task  fulfilled 
"    un    " 


R.T.  M.V. 
•359  +  -035 
.246  —  .078 
.283  —  .041 
.400  +  -076 
.439  +  .115 
.246  —  .078 
323  —  .001 
.322  —  .002 

•359  +  -035 
.301  —  .023 
.335  +  .on 
.293  —  .031 
.313  —  .011 

•342       .041 

.407 
•363 

"385" 

13 

o 


JANUARY  23,  1918  (Pictures) 


INTERPRETATION 

Mether 

Lorcha 

Francisca 

Trousse 

Pantiles 

Emplectum 

Xylophone 

Cablet 

Acrostolium 

Erminois 

Modillion 

Warkamoowee 

M.R.T. 
Controls 


Task   fulfilled 
"    un    " 


R.T.  M.V. 
.412  —  .043 
•389  —  .066 
.470  +  .015 
.603  +  .148 
.598  +  .143 
.324  —  .131 
.504  +  .049 
.363  —  .092 
.460  +  .005 
.516  -j-  .061 
.306  —  .059 
.426  —  .029 


•538 

12 
I 


WORD 

Maravedi 

Camail 

Agonoderus 

Furcula 

Limber 

Ophicleide 

Parement 

Biberon 

Hooka 

Winch 

Aftaba 

Nog 


.455        .070      M.R.T. 

.598 
.478 


R.T.  M.V. 
.425  +  .016 
.428  +  .019 
.540  +  .131 
.405  —  .004 
.309  —  .100 
.402  —  .007 
.454  -f-  .045 
•373  —  -036 
.402  —  .007 
.404  —  .005 
.363  —  .046 
.413  +  .004 

.409        -035 


Task  fulfilled 
"     un     " 


12 
2 
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AGNES  R.  MCDONOUGH 


JAM  AKY  27,  1918  (Pictures) 


INTERPRETATION 

R.T.    M.V. 

WORD 

Maravedi 

.436  —  .005 

Mether 

Camail 

.341  —  .100 

Lorcha 

Agonoderus 

.408  —  .033 

Francisca 

Furcula 

.490  +  .049 

Epi 

Limber 

.392  —  .049 

Trousse 

Theseum 

.360  —  .081 

Hypogeum 

Pantiles 

•535  +  -094 

Ophicleide 

Emplectum 

.519  +  -078 

Parement 

Xylophone 

.505  +  .064 

Biberon 

Cablet 

•399  +  .042 

Hooka 

Acrostolium 

.396  —  .045 

Winch 

Erminois 

.499  +  .058 

Aftaba 

Modillion 

•Si?  +  -076 

Nog 

Warkamoowce 

.388  —  .053 

M.R.T. 


Task   fulfilled 


.441        .059 


14 
o 


M.R.T. 

Controls 


Task  fulfilled 
"    un    " 


R.T.  M.V. 
.411  —  .087 
•392  — .106 
.310  —  .188 
.465  —  .033 
.589  -t-  .091 
.473  —  -025 
.606  -f-  .108 
.480  —  .018 
.898  +  .400 

.476  —  .022 

.554  -f  .056 
.478  —  .020 
•351  —  -147 


.498       .100 

.500 
•379 


•439 

13 
o 


FEBRUARY  2,  1918 


INTERPRETATION 

Parement 

Agonoderus 

Camail 

Pantiles 

Emplectum 

Xylophone 

Cablet 

Winch 

Aftaba 

Nog 

Warkamoowee 

Hypogeum 

Trousse 

Epi 

M.R.T. 


Task    fulfilled 
"     un     " 


R.T.  M.V. 
.380  —  .027 
.370  —  .037 
.400  —  .007 
.378  —  .029 
.334  —  .073 
•337  —  -070 
.324  —  .083 
.452  4-  .045 
.447  +  .040 
.556  +  .149 

.427   4-   .020 

.422  4-  -015 
.451  4-  .044 
.432  +  .025 

.407      .047 


14 

o 


WORD 

Francisca 

Furcula 

Lorcha 

Mether 

Ophicleide 

Biberon 

Hooka 

Erminois 

Modillion 

Maravedi 

Acrostolium 

Theseum 

Limber 

M.R.T. 
Controls 


MR.T. 

Task   fulfilled 
"     un     " 


R.T.    M.V. 

•453  +  -053 
.445  4-  .045 
.436  -f  .036 
.456  +  .056 
.286  —  .114 
.487  +  -087 
.327  —  .073 
.403  4-  .003 
.310  —  .090 
.240  —  .160 

.495  +  .095 
.511  4-  .in 
.363  —  .037 


.400 

•854 
.448 

7<55i 

13 

o 
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FEBRUARY  3,  1918 


MEANING 

Trousse 

Warkamoowee 

Nog 

Parement 

Pantiles 

Francisca 

Lorcha 

Furcula 

Hypogeum 

Theseum 

Cablet 

Epi 

Modillion 

Maravedi 

M.R.T. 


Task   fulfilled 
"    un    " 


R.T.     M.V. 

IMAGE 

.457  +  .048 

Mether 

•398  —  .on 

Xylophone 

.571  +  .162 

Agonoderus 

.529  -j-   .120 

Acrostolium 

.410   -j-   .OOI 

Ophicleide 

•375  —  -034 

Winch 

.376  —  .033 

Erminois 

.467  +  .058 

Aftaba 

•355  —  -054 

Hooka 

.413  +  .004 

Limber 

.366  —  .043 

.351  —  .058 

M.R.T. 

.371  —  .038 

.294  —  .115 

Burl 

.409 


.056      Zarzo 


M.R.T. 
Task  fulfilled 


R.T.    M.V. 

.482  -|-  .071 
.452  -f  .041 
.539  +  .128 
.406  —  .005 

.513  -f  .102 
.374  —  .037 
.322  —  .089 
.315  —  .096 
.352  —  .059 

•357  —  -054 


.411 

.568 
-437 
•459 


10 
i 


.068 


MEANING 

Aquaemanale 

Jongs 

Mambrino 

Corbel 

Araba 

Kago 

Martlet 

Heaume 

Hubblebubble 

Hippogriff 

Parbuckle 

Chela 

M.R.T. 

Merton 
Krand 

M.R.T. 

Task  fulfilled 
"    un    " 


SEPTEMBER 

20,    1917 

R.T.     M.V. 

IMAGE 

.507  —  .228 

Sabbaton 

2.224  +.1489 

Burin 

.630  —  .105 

Brob 

.778  +  .043 

Costrel 

.608  —  .127 

Besague 

.594  —  .141 

Mace 

.592  —  .143 

Dagon 

.731  —  .004 

Chank 

.529  —  .206 

Acontium 

.603  —  .132 

Pavon 

.654  —  .081 

Koto 

•379  —  .356 

Cresset 

.735        -254      M.R.T. 

•1253 
1.636 


1.444 

12 
2 


R.T. 
.720 
.960 

1.220 
•542 
.506 
.500 
•637 

•359 
1.312 

•479 
•532 
•399 


M.V. 

+  .040 

+  .280 

+  -540 
-.138 

—  -174 

—  .180 

—  -043 

—  .321 
+  -632 

—  .201 

—  .148 

—  .281 


Task  fulfilled 
"     un     " 


.680        .248 


12 

3 


AGNES  R.  MCDONOUGH 


MEANING 

Chela 

Ampyx 

Jougs 

Hubblebubble 

Hippogriff 

Kago 

Mambrino 

Mino 

Corbel 

Brob 

M.R.T. 

Task  fulfilled 
"    un    " 


MEANING 

Hubblebubble 

Burin 

Peruke 

Dagon 

Chela 

Mace 

Mino 

Ampyx 

Corbel 

Cresset 

Chank 

Araba 

Jougs 

M.R.T. 


Task  fulfilled 

"    un    " 


OCTOBER  21,  1917 

R.T.    M.V. 

IMAGE 

1.449  —  -153 

Burin 

2.489  +  .887 

Sabbaton 

2.117  +  .515 

Dagon 

1-993  +  -391 

Martlet 

1-039  —  -563 

Mace 

2.423  +  .821 

Cresset 

.780  —  .822 

1.150  —  .452 

M.R.T. 

.754  —  -848 

1.831  +  .229 

1.602        .568 

10 

Task  fulfilled 

7 

"    un    " 

NOVEMBER 

17,  1917 

R.T.    M.V. 

IMAGE 

2.291  -j-  .906 

Hippogriff 

1.067  —  -3i8 

Martlet 

1.887  +  -502 

Sabbaton 

2.207  -j-  -822 

Parbuckle 

1.384  —  .001 

Aquaemanale 

1.279  —  .106 

Kago 

.559  —  .826 

Mambrino 

1.375  —  -oio 

Aplustre 

.873  —  -512 

Pavon 

1.026  —  .359 

1.940  +  .555 

M.R.T. 

1.625  +  -240 

.498  —  .887 

Ratan 



Martin 

1.385      .465 

M.R.T. 

13 

Task   fulfilled 

4 

"    un     " 

R.T.    M.V. 
1.968  +  .738 

1.228  —  .002 
700  —  .530 

I. OO6  —  .224 
.306  —  .924 

2.174  +  -944 

1.230        .560 


R.T. 

1.452 
•753 
.810 
•732 

2.706 

•997 
1.152 

1-045 
Li/3 

1.202 
3-430 

1.075 
2.252 

9 
3 


M.V. 

+  -250 

—  -449 

—  -392 

—  .470 
+1-504 

—  .205 

—  .050 

—  -157 

—  .029 

.389 
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DECEMBER  22,  1917 


MEANING 

Acontium 

Mino 

Chela 

Koto 

Ampyx 

Hubblebubble 

Sabbaton 

Cresset 

Argali 

Aplustre 

Mambrino 

Mace 

Brob 

M.R.T. 

Bunst 
Swarp 

M.R.T. 
Task   fulfilled 
"    un     " 


R.T.    M.V. 

.751  —  -087 

1.073  +  -235 

.767  —  .071 

.653  -  -185 
.915  +  -077 
.365  —  473 
.872  +  .034 

•753  —  -085 
•971  +  -133 
.771  —  -067 
.756  —  .082 
1.271  +  433 
.985  +  .147 

.162 


IMAGE 

Araba 

Dagon 

Besague 

Hippogriff 

Pavon 

Chank 

Martlet 

Parbuckle 

Jougs 

Burin 

Aquaemanale 

Corbel 

Kago 

Heaume 

M.R.T. 


Task  fulfilled 

"    un    " 


R.T.  M.V. 
.963  +  .049 
.729  —  .185 

.8l2  —  .102 

.841  —  .073 

.840  —  .074 

1.155  +  .241 

.801  —  .113 

•875  —  -039 

.742  —  .172 

.796  —  .118 

1.233  +  .319 

1.089  4-  .175 

1.007  +  -093 

.919  -f  .005 

.914      .125 


14 
i 


DECEMBER  24,  1917 


MEANING 

Brob 

Mino 

Pavon 

Cresset 

Sabbaton 

Hubblebubble 

Chela 

Mace 

Aplustre 

Ampyx 

Martlet 

Argali 

Koto 

Costrel 

M.R.T. 

Perlam 
Kliksa 

M.R.T. 
Task  fulfilled 

"    un    " 


R.T.  M.V. 
1.145  +  .197 
.608  —  .340 
.992  -f  .044 
.783  —  -165 

.828  —  .120 

.914  —  .034 

1.183  +  .235 

.842  —  .106 

.682  —  .266 

.705  —  .243 

.583  -  -365 

.658  —  .290 

2.052  +l-I04 

1.303  +  -355 


.048        .276 

1.207 

_?49 
1.028 

14 
o 


IMAGE 

Burin 

Corbel 

Besague 

Dagon 

Parbuckle 

Chank 

Aquaemanale 

Kago 

Mambrino 

Jougs 

Heaume 

Peruke 

Araba 

Hippogriff 

Acontium 

M.R.T. 


Task  fulfilled 

"    un    " 


R.T.    M.V. 

1. 100  -f  .134 

.952  —  .014 

.768  —  .198 

1.492  +  .526 

1.113  +  .147 

1.157  +  .191 

1.402  +  .436 

.988  +   .022 

.805  —  .l6l 

.761   —  .205 

.847  —  -119 

.564  —  -402 

I.O46  +   .080 

I.I27   -j-   .l6l 

.378  -   .588 

.966  .226 


15 
O 
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AGNES  R.  MCDONOUGH 


MEANING 

Burin 

Corbel 

Besague 

Dagon 

Parbuckle 

Chank 

Aquaemanale 

Kago 

Mambrino 

Jougs 

Heaume 

Peruke 

Araba 

Hippogriff 

Acontium 

M.R.T. 


Task  fulfilled 


MEANING 

Agonoderus 

Pantiles 

Xylophone 

Trousse 

Camail 

Ophicleide 

Winch 

Theseum 

Hypogeum 

Cablet 

Epi 

Hooka 

Emplectum 

M.R.T. 

Task  fulfilled 
"    un    " 


DECEMBER  28,  1917 

R.T.    M.V.  IMAGE  R.T.    M.V. 

.514  —  .561  Brob  1.213  +  .281 

.922  —  .153  Mino  .793  —  .139 

I-635  +  -560  Pavon  .834  +  .098 

1.388  -j-  .313  Cresset  .656  —  .276 

1.002  —  .073  Sabbaton  .679  —  .253 

1.074  —  -ooi  Hubblebubble  .899  —  .033 
1.646  +  .571  Chela  .925  —  .007 

1.185  T  -110  Mace  .580  —  .352 
1.025  —  .050  Aplustre  .954  +  .022 

.691  —  .384  Ampyx  1.189  -j-  .257 

1.020  —  .055  Martlet  1.091  -j-  .159 

1.115  +  -040  Argali  .803  —  .129 

1.047  —  .028  Koto  1.054  +  .122 

•750  —  .325  Costrel  1.384  -j-  .452 
1. 121  -)-  .046 

M.R.T.  .932        .184 

1.075  -218 

Perlam  1.158 

Mepsol  1.627 

M.R.T.  1.392 

15  Task  fulfilled  14 

o  "    un    "  o 
SUBJECT  7 

MARCH  3,  1918 

R.T.     M.V.  IMAGE  R.T.     M.V. 

1.391  —  .245  Acrostolium  1.248  —  .420 

1.768  +  .132  Lorcha  1.363  —  .305 

1.278  —  .358  Warkamoowee  1.914  +  -246 

1.229  —  407  Parement  2.387  -j-  .719 

2.378  +  .742  Nog  1.658  —  .010 

1.710  -j-  -0/4  Biberon  1.848  -|-  .180 

1.229  —  .407  Furcula  1.598  —  .070 

1.186  —  .450  Erminois  1.333  —  .335 
1.672  —  .036 

1.318  —  .318  M.R.T.  1.668        .286 
1.208  —  .428 
2-399  +  -763 
2.508  +  .872 


1.636        .402 
13 

2 


Task  fulfilled 
"    un     " 
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MARCH  10,  1918 


MEANING 

Ophicleide 

Erminois 

Theseum 

Biberon 

Trousse 

Hypogeum 

Hooka 

Epi 

Pantiles 

Xylophone 

Lorcha 

Agonoderus 

M.R.T. 

Task  fulfilled 
"     un     " 


MEANING 

Camail 

Nog 

Lorcha 

Hooka 

Epi 

Xylophone 

Limber 

Emplectum 

Winch 

Cablet 

M.R.T  . 

Task   fulfilled 
"     un     " 


MEANING 

Ophicleide 

Winch 

Epi 

Emplectum 

Mether 

Trousse 

Parement 

Furcula 

Pantiles 

Maravedi 

Camail 

Theseum 

M.R.T. 

Task  fulfilled 

"    un     " 


R.T.    M.V. 

IMAGE 

1.207  4-  .142 

Limber 

.880  —  .185 

Winch 

I.O43  —  -022 

Furcula 

I.54I    +   .476 

Cablet 

.904  —   .l6l 

Emplectum 

1.162  4-  -097 

Mether 

1.007  —  -058 

Acrostolium 

1.059  —  -006 

Parement 

.981  —  .084 

Warkamoowee 

.968  —  .097 

Nog 

.999  —  .o65 

Camail 

1.040  —  .025 

MR  T 

1.065        .118 

*XV.    1    . 

12 

Task  fulfilled 

4 

"     un    ' 

APRIL 

14,  1918 

R.T.     M.V. 

IMAGE 

1.030  —  .356 

Warkamoowee 

1.259  —  .127 

Pantiles 

1.483  +  .097 

Furcula 

2.031  4-  .645 

Agonoderus 

1-376  —  .010 

Parement 

1.458  4-  .072 

Theseum 

1.871  +  .485 

Biberon 

1.287  —  -099 

Ophicleide 

.836  —  .550 

Hypogeum 

1.229  —  .157 

Aftaba 

1.386        .259 

M.R.T. 

10 

Task  fulfilled 

3 

"    un     " 

APRIL 

21,  1918 

R.T.     M.V. 

IMAGE 

1.140  —  .087 

Xylophone 

1.291  -)-  .064 

Limber 

.990  —  .237 

Hypogeum 

1.093  —  -134 

Biberon 

1.761  +  .534 

Hooka 

1.146  —  .091 

Aftaba 

1.164  —  -063 

Lorcha 

1.188  —  .039 

Cablet 

1.074  —  -153 

Acrostolium 

1.616  +  .389 

1.093  —  -134 

M.R.T. 

1.178  —  .049 

1.227        .164 

12 

Task  fulfilled 

I 

"    un     " 

II 
o 


R.T 

I-I59 
1.027 

1.679 
2.306 

2.393 
1.649 

2.583 
1-5/0 
1.051 
2.362 


M.V. 

—  .618 

—  -750 

—  .098 

4-  -529 

+  .616 

—  .128 
-f  .806 

—  .207 
-  .726 
4-  .585 


1.777        -506 

10 

4 


R.T.  M.V. 
1.266  —  .170 
1.132  —  .304 
1.253  —  .183 
2.194  4-  .758 
1.444  4"  -ooS 
1.444  +  -o°8 
1.276  —  .160 

1.220  —  .2l6 

1.701  4-  .265 
1.436      .230 


AGNES  R.  MCDONOUGH 


MAY  5, 

I9l8 

MEANING 

R.T.    M.V. 

IMAGE 

Epi 

.865  —  .135 

Biberon 

Mether 

1.941  4-  .941 

Aftaba 

Parement 

.911  —  .089 

Agonoderus 

Ophicleide 

i.  020  4-  .020 

Emplectum 

Camail 

.841  —  .159 

Maravedi 

Erminois 

1-155  +  .155 

Limber 

Nog 

.879  —  .121 

Trousse 

Xylophone 

.834  —  -l66 

Hooka 

Warkamoowee 

.8ll   —   .189 

Hypogeum 

Winch 

.862  —  .138 

Acrostolium 

Francisca 

.881   —  .119 

Lorcha 
riahw 

M.R.T. 

Task  fulfilled 

"    un    " 

MEANING 

Maravedi 

Hooka 

Nog 

Warkamoowee 

Acrostolium 

Lorcha 

Epi 

M.R.T. 


Task   fulfilled 

"    un    " 

MEANING 

Furcula 

Theseum 

Nog 

Hooka 

Modillion 

Limber 

Agonoderus 

Camail 

Parement 

Lorcha 

Biberon 

Ophicleide 

Hypogeum 

Francisca 

Epi 

M.R.T. 

Task  fulfilled 
"    un     " 


M.R.T. 


i.ooo       .203 

II 

i  "    un    " 

MAY  19,  1918 

R.T.    M.V.  IMAGE 

1.115  +  -227  Erminois 

.788  —  .100  Agonoderus 

1.139  +  -251  Cablet 

.725  —  .163  Furcula 

.842  —  .046  Ophicleide 

•753  —  -135  Trousse 

.854  —  .034  Emplectum 


.137      Limber 

Xylophone 

Winch 

Theseum 

Francisca 

Aftaba 

M.R.T. 


MAY  26, 


R.T.    M.V. 

.875  +  -039 
.817  —  .019 
.957  +  .121 
.747  —  -089 
.852  4-  .016 
.812  —  .024 
.931  4-  .095 
.800  —  .036 
.688  —  .148 
.996  4-  .160 
.869  -j-  .033 
.784  —  .052 
.774  —  .062 
.840  4-  .004 
.808  —  .028 

.836      .062 

15 
o 


Task  fulfilled 
"     un     " 
1918 

IMAGE 
Pantiles 
Erminois 
Winch 
Maravedi 
Warkamoowee 
Emplectum 
Trousse 
Xylophone 
Mether 
Acrostolium 
Cablet 
Aftaba 

M.R.T. 


Task  fulfilled 
"     un     " 


R.T.    M.V. 

•757  —  -360 

1.343  4-  .266 

1.227  4-  -no 
1.096  —  .021 

1.509  4-  .392 
.834  —  .283 

•783  —  -334 

1.467  +  .350 

1.584  4-  -467 

.938  —  .179 

1.035  —  -082 

.836  —  .281 

1.117       .260 

12 
I 

R.T.     M.V. 

1.035  4-  -"6 
.901  —  .018 
.861  —  .058 

1.365  4-  .446 
.830  —  .089 
.700  —  .219 

1-338  4-.-  419 
.734  —  -185 
.850  —  .069 
.862  —  .057 
.859  —  .060 

.793  —  .126 
.936  4-  .017 
.814  —  .105 

.919        .142 

14 

i 


R.T.  M.V. 
.804  —  .059 
.976  4-  .113 
.862  —  .001 
.904  4-  .041 
.831  —  .032 

•923   +  -Ofo 

.779  —  .084 
.825  —  .038 

.909  4-  -046 
.878  4-  .015 
.860  —  .003 
.815  —  .048 

.863       .045 


12 
O 
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MEANING 

Acrostolium 

Parement 

Hooka 

Pantiles 

Theseum 

Cablet 

Epi 

Erminois 

Furcula 

Agonoderus 

Biberon 

Limber 

M.R.T. 


JUNE 

9,  1918 

R.T.    M.V. 

IMAGE 

.767  —  .033 

Nog 

.764  —  .036 

Maravedi 

.885  +  .085 

Mether 

.668  —  .132 

Warkamoowee 

.834  +  -034 

Ophicleide 

.758  —  .042 

Trousse 

.829  -|-  .029 

Camail 

•765  —  .035 

Emplectum 

.894  +  -094 

Francisca 

.787  —  .013 

Winch 

.867  -f  .067 

Modillion 

.791  —  -009 

Xylophone 

Lorcha 

.800        .051 

Aftaba 

.  M.R.T. 


R.T.  M.V. 
.720  —  .090 
.713  —  -097 
1.092  +  -282 
.846  -f-  .036 
.989  +  .179 
.663  —  .147 
.842  +  .032 
.749  —  -061 
.778  —  .032 
.743  —  -067 
.787  —  .023 
.726  —  .084 
.912  +  .102 
.790  —  .020 

.810        .089 


3/  3 
3/10 
4/H 
4/21 

5/  5 
5/19 
5/26 
6/9 


1.117 
Trials  (50) 


<  fulfilled 

12 

Task  fulfilled 

14 

un 

(( 

O 

1    un 

« 

i 

TASK  IMAGE 

TASK  MEANING 

Image  1st. 

Mealing  1st 

Doubtful 

Image  1st 

Meaning  1st. 

Doubtful 

1.822 

(5) 



(o) 

I.4I3 

(3) 

1.299 

(3) 

1-739 

(2) 

1.737 

(8) 

I.I54 

(6) 

1.  112 

(4) 

.90S 

(O 

1.246 

(8) 

1.049 

(4) 

1.040 

(i) 

2.034 

(3) 

1-395 

(5) 

2.349 

(2) 

1.257 

(3) 

1-342 

(6) 

2.031 

(i) 

1.416 

(2) 

I.3I7 

(6) 

2.194 

(I) 

1-259 

(5) 

1.215 

(6) 

1.146 

(i) 

I.IOI 

(7) 

I.I39 

(5) 

(o) 

I.I39 

(5) 

.882 

(6) 

(o) 

.920 

(8) 

.919 

(6) 



(o) 

.873 

(4) 

•  -907 

(3) 



(o) 

.867 

(8) 

.857 

(4) 



(o) 

.833 

(ii) 

.846 

(4) 



(o) 

.809 

(ii) 

.815 

(3) 



(o) 

.795 

(10) 

.826 

(2) 



(o) 

MEAN  AVERAGES  OF  THE  TOTALS 
1.103  2.006  1.025  1.093 

(33)  (6)  (49)  (33) 


1.646 
(ii) 


Meaning        33 

—  —  =  .66 

Image  50 


Meaning       33 

-  =  -  =  .67 
Image  49 


TASK 

IMAGE 

TASK 

MEANING 

DATE 

I 

M 

D 

1% 

M% 

I 

M 

D 

1% 

M% 

3/  3 

5 

o 

3 

81 

19 

3 

2 

8 

54 

46 

3/io 

6 

4 

i 

59 

8 

4 

i 

65 

35 

4/14 

3 

5 

2 

40 

60 

3 

6 

i 

35 

65 

4/21 

2 

6 

I 

28 

72 

5 

6 

i 

46 

54 

5/  5 

7 

5 

O 

58 

42 

5 

6 

o 

45 

55 

5/19 

8 

6 

O 

57 

43 

4 

3 

o 

57 

43 

5/26 

8 

4 

0 

67 

33 

II 

4 

o 

74 

26 

6/9 

ii 

3 

0 

78 

22 

IO 

2 

o 

83 

17 

BF 

1 

P69 

v.27 
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